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AMENDMENT OF THE PATENT LAWS. 

Nearly a dozen bills having in view a change in the 
patent laws have been introduced at the present ses- 
sion of Congress, most of which, if passed, would have 
the effect to destroy the present value of patent pro- 
perty and crush many of the industries that now 
flourish under the protection of the patent laws. 

For example, bill H. R. 1,171 provides for vacating 
patents; 1,344, for securing public use of patents ; 1,286, 
1,569, 1,637, 4,368, ‘‘ to protect innocent purchasers ” by 
allowing everybody freely to infringe ; 1,327, to limit 
the damages to be recovered by patentees ; 1,431, to re- 
duce the term of patents ; 3,326, to regulate the use of 
patent rights. 

It is to be hoped none of these bills will pass. 

The Electrical Association lately discussed patent 
laws and the necessity of their revision, several of the 
members having become satisfied that changes were 
demanded. One of the new features proposed was the 
establishment of a patent court as a branch of the Pat- 
ent Office. The general result of the discussion was, 
we believe, that the present laws worked so advanta- 
geously, it was not prudent at the present time to try 
to introduce any new, experimental features. 

Of other suggested changes, among the most sensible 
are those presented by Senator Chandler, and con- 
tained in a memorial by Mr. J. McC. Perkins, of Massa- 
chusetts : 

‘‘He asks that the patent laws of the United States 
may be so amended that patents shall be granted sub- 
stantially as they were before the law of July 4, 1836; 
the first patent law, of 1790, authorizing the grant of let- 
ters patent to any person who applied in proper form 
and paid the required government fees. In 1835 the 
Secretary of State informed the public that/patents were 
issued in the order of time that proper documents were 
received at the Patent Office. In 1836 Congress radically 
changed the law regulating the grant of patents by pro- 
vidingthat they should not be issued until the Commis- 
sioner of Patents should be satisfied that the subject 
mnatter was really patentable. The object in thus 
changing the law was to obviate inconveniences re- 
sulting from the fact that, because drawings and spe- 
cifications in those early days were not published, some 
patents came to be many times duplicated. Under the 
present practice, however, with the publication and 
sale at a merely nominal price of drawings and speci- 
fications immediately upon the issue of every patent, 
inventors can easily ascertain whether or not it will be 
profitable for them to obtain patents and to under- 
take to enforce such patents by suits in the court,’ and 
the reason of the change made in 1836 no longer applies. 
Under the present system the memorialist states that 
the features of a judicial tribunal have been engrafted 
upon the Patent Office until now its machinery rivals 
in elaborateness that of the Federal courts, and yet 
after all the proceedings have been had in the Patent 
Office and a patent is issued, nothing has been settled. 
The whole question must be fought over again in the 
courts, the same as before the law of 1836. 

““The memorialist claims that the practice prevailing 
before 1836 of granting patents to all applicants is sub- 
stantially the English system and that of all other pa- 
tent-granting countries. The memorialist proposes as 
his remedy for existing evils to abolish the require- 
ment of a Patent Office examination before the grant of 
a patent, and to give to every inventor his patent on 
his filing a correct appliéation therefor; and, if dis- 
putes arise between different inventors as to their 
rights, to let the controversies be settled by the courts 
alone, exactly as they, in fact, must be and are now 
settled. He states that the annual report of Judge 
Mason, Commissioner of Patents in 1855, presents very 
clearly the reasons why this change should be made; 
that Commissioner Foote, in his report for 1868, re-en- 
forces Judge Mason’s recommendation, and that the 
ablest Commissioners of Patents have repeatedly point- 
ed out the great injustice of the present system.” 

If these changes were enacted, inventors would be- 
come their own examiners in respect to novelty ; all 
delays would be done away with, an increase in the 
number of patents granted would take place, and the 
present force of examiners would be able to maintain 
and carry on the business of the office in the most effi- 
cient manner. 

_ Oo - 0 
AMERICAN AND BRITISH “PIRATES.” 

In a pamphlet sermon entitled, ‘‘The National Sin 
of Literary Piracy,” for which a forty-two year patent 
has been secured, the Rev. Mr. Van Dyke draws a 
rather grim picture of the American publisher who re- 
prints foreign works ; and the reader, who may be un- 
familiar with the other side of the question, will scarce 
refrain from sympathy withtheBritish publisher, who, 
by the author’s inference, has so nice a moral percep- 
tion that it will not permit him to indulge in the same 
reprehensible practices. One cannot help the regret 
that the author is not informed of this other side, be- 
cause of his evident sincerity, for then we should have 
had the two pictures side by side, the American and 
the British publisher, and thus been able to judge of 
their relative merits and defects. On page 15, he says: 
‘This nation [the American] says to the German, the 
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Frenchman, the Englishman, ‘You have written a 
book. We want it, and we propose to take it. You 
have no rights that we are bound to respect. We shall 
reprint your work, and mutilate it and sellit, and do 
as we like with it, and you shall never receive a penny 
for it.’” 

Now, however wicked it may be to ‘‘steal” a book, 
how much worse it is after stealing it to mutilate it; to 
remove the real author’s name and put another in its 
place, thus robbing him of all credit; to cut out 
chapters and replace them with others written by 
strange hands; to change the scene of a story, and, 
leaving the author's name on the title page, put senti- 
ments in his mouth which he has not expressed and 
doesnot hold! We ask, is not this even worse than 
what our author calls stealing? Yet the British pub- 
lisher of American books does all this—has been doing 
it for years, and is still at it. 

An American author, Mr. Brander Matthews, who, 
be it said, strongly favors international copyright, 
says: ‘The American pirate only steals your purse, 
but the British pirate also robs you of your good 
name.” In his recent article in the Princeton Re- 
view, he says: ‘‘In 1876, Longfellow wrote to a lady 
in England whose works had been republished in 
America without permission: ‘It may comfort you to 
know that I have had twenty-two publishers in Eng- 
land and Scotland, and only four of them ever took the 
slightest notice of my existence, even tosend mea copy 
of the books. Shall we call this ‘‘ chivalry ” or the other 
word?’ When General Lew Wallace, the author of 
‘Ben Hur,’ was last in London, he went to the store 
of Messrs. Frederick Warne & Co., and bought a copy 
of his book. He examined it a moment, and then 
asked to see the head of the firm, whose attention he 
called to certain alterations made in England without 
any authority from him. ‘I see you have changed 
my title,’ said Gen. Wallace, ‘and you have written 
an entirely new preface and signed my name to it.’ 
The publisher hesitated, and at last stammered forth 
that they had thought they could improve upon it. 
‘And have you taken any other liberties with my 
books?’ pursued Gen. Wallace, and Mr. Warne an- 
swered that they had left out the story of Ben Hur, 
and made a few minor changes. And the British pub- 
lisher has never offered to make any payment to the 
American author whom he had despoiled and whose 
work he had disfigured.” 

Dr. Holland, on a similar visit, found that Messrs. 
Ward, Lock & Tyler had printed one of his books. 
with. chapters condensed, rewritten, and otherwise 
mutilated. In another of his works he discovered a 
long preface by one S. O. Beeton, in which is ‘‘a note 
of tearful regret for John Camden Hotten, who was a 
very Blackbeard among British pirates, as ingenious 
as he was unscrupulous.” 

Still another book had its title altered, parts left out, 
and the story anglicized so as to turn a Fourth of July 
celebration into a loyal merry-making over the Queen's 
birthday. The annual list of British publishing 
houses abounds with American reprints, hundreds 
upon hundreds of them, it is said, and many, if not 
most of them, more or less mutilated. Noris it an 
unusual thing in England to discover an American 
work appropriated by a foreign author. The cases are 
well known of the taking of Miss Wistar’s adaptations 
from the German by the Rev. 8. Baring Gould for use 
in what he claimed to be his own work, and again of 
the appropriation by the Rev. Sir George W. Cox, 
Bart., of the ‘‘ Young Folks’ Cyclopedia of Common 
Things,” the work of Mr. John D. Champlin, Jr., an 
American. Hawthorne’s works, some of them changed 
in title, as, for instance, the ‘‘ Transformation” for the 
‘* Marble Faun,” are found in pirated shape in all the 
principal English libraries, so are Dr. Holmes’ works 
and a host of others. All British publishers do not do 
these things. By no means. But if there is a single 
American publisher who engages in such practices, we 
have yet to hear of him. 


or 


Normal Lectures in Science Teaching. 


On February 15, at 4 P. M., the first of a series of 
three lectures on the above subject was delivered 
by Dr. T. O’Conor Sloane, in the hall of the Indus- 
trial Educational Association, in this city. The gen- 
eral plan of the course is to show how completely a 
course of instruction in physics can be illustrated with 
experiments performed withthe most simple appara- 
tus. The ground covered in’ the first lecture included 
properties of matter, cohesion, porosity, elasticity, 
impenetrability, etc., the general laws of motion and 
force, action and reaction, impact, centrifugal and 
rotary force, and the mechanical powers. A large 
number of experiments were given in the above sub- 
jects, very little except common, everyday objects 
being employed. In the succeeding lectures the re- 
maining ground, exclusive of electricity, will be cov- 
ered. The audience comprised the leading educators 
of the city, the public schools being largely repre- 
sented by their principals and vice-principals. The 
dates for the next lectures are February 29 and 
March 14, 
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Comparative Wages, American and Foreign. 


The following tables from the New York Press are 
stated to be reliable, and to have been complied from 
recent authentic sources by Mr. Alfred R. Whitney. 
The statements in regard to the wages paid in England 
are compiled from the latest returns made by the Board 
of Trade in London and other official documents for 1886. 

It must be remembered that the cost of living here as 
shown by official figures is 17 per cent higher than in 
England. 


England, United States. 

Bookbinders............+5. $6 00 $15 00 to $18 00 
Brushmakers.............. 6 00 15 00 to 20 00 
Boilermakers..... see seneee rene 16 50 
Brickmakers.... .......... 3 54 11 86 
Bricklayers............0.0. 8 00 21 00 
Blacksmiths............... 6 00 18 30 
Butchers. ...........0-e00- 6 00 12 00 
BAK eres 33 s.ces ots oie tis s'v'e's 6 25 12 %5 
Blast furnace keepers...... 10 00 18 00 
Blast furnace fillers........ G50 14 00 
Boltmakers.......2- 0.0.6 6 50 16 50 
Bolt catters............0605 3 00 10 00 
Coal minerg...........e0008 5 88 13 00 
Cotton mill hands.......... 4 60 672 
Carpenters. .........6 wee 7 50 15 00 
CoopersB...... cases cee enee 6 00 18 25 
Carriagemakers...........+ 6% 18 00 to 25 00 
Cutlery iis ee ctaccceaesd’s 6 00 12 Oto 2 00 
Chemicals ........ .....006 $4 00 to 6 00 13 Wto 16 00 
Clockmakers.............. 7 00 18 00 
Cabinetmakers............. 7 00 18 00 
Farm hands............. 2 3 00 7 50to 900 
Glassblowers.............5 6 00to 900 25 00 to 30 00 
Glass (partly skilled)...... 6 00to 7 00 12 00to 15 00 
Glass (unskilled).......... 200to 400 700 to 10 00 
Giovemakers (girls)........ 2 50 6 Oto 900 
Glovemakers (men)........ 4 50 10 00 to 30 00 
Hatters...........0. 200 one 6 00 12 00 to 24 00 
Heaters and rollers....... 10 00 to 12 00 20 00 to 30 00 
Tron ore miners.... . ..... 5 50 12 00 
Tron moulders............. 7 50 15 00 
Iron per ton (finished),.... 2 00to 300 5 8lto 871 
Instrument makers. ...... 7 00 18 00 to 2 00 
Laborers...........e cece ee 410 8 00 
*‘Longshoremen, .......... 8 00 15 00 
Linen thread (men). ...... 5 00 % 50 
Linen thread (women)..... 2 35 5 22 
Machinists........ ..... . 8 & 18 00 
MasonS...............00008 8 00 21 00 
Printers (1,000 ems)....... 20 40 
Printers, week hands...... 6 65 13 40 
Patternmakers.... ........ 7 50 18 00 
Painters... 6c 2veesee ess ces 7 50 15 00 
Plumbers... ...........04. 8 00 18 00 
Plaglerers....ccssonevs vos 7 50 21 00 
POtters 2 ices aseuineceey z 8 67 18 30 
Polishers ...............006 7 00 18 00 
Papermakers............0. 5 20 12 00 to 24 00 
Puddilers, per week ....... 8 00 to 10 00 18 OO to 20 00 
Quarrymen............ 66a 6 00 12 00 to 15 00 
Ropemakers........ .. 22. 5 2 900to 12 00 
Railway engineers ....... 10 00 21 00 
Railway firemen........... 5 00 12 00 

Shipbuilding : 

Boilermakers.......... vi 14 00 
Machinists.... ... ... 7 00 14 15 
Coppersmiths.......... 6 50 16 50 
Plater ss isos Poses oats 8 00 18 00 
Drillers............0005 6 00 12 00 
Riveters............... 8 00 17 40 
Riggers............0.4. 5 50 11 00 
Patternmakers......... 8 00 24 00 
Saltmakers.... ........... 6 00 90to 1050 
Silk (men)........ cesses, 5 00 10 00 
Silk (women).............. 2 50 6 00 
Scarfmakers.............64 150to 2 25 600to 900 
Servants (month).......... 5 00 15 00 
Shoemakers.............-. 6 00 12 00 
Stationary engineers...... 750 15 00 to 18 00 
Soapmakers............005 5 00 10 50 
TANTS ose. ieeteee seeks 5 00 800 to 10 00 
Teaimsters...............25 5 25 22 00to 15 00 
Upholsterers............. 8 00 18 00 
Watchmakers.... ......... 8 00 18 00 
Wire drawers ............. 11 00 22 00 


WOOLEN GOODS. 


Below is a table showing the average weekly rate of 
wages paid in woolen factories in the United States 
(Massachusetts), France (Rheims district), England 
(Yorkshire district), and Germany (Rhenish district). 
It is impossible to doubt the aceuracy of this table, as 
Carroll D. Wright is responsible for the United States 
figures, ex-Consul Frisbie for those of France, Robert 
Giffen for the English, and ex-Consul Du Bois for those 
of Germany. 


. United France. England. Germany. 
Occupation. States. 
Wool sorters : 
Men...........-..+ $9 43 $5 82 $5 76 $5 50 
Women............ 6 00 270 2 40 2 50 
Young persons.... 5 12 2 00 180 1 90 
Spinners: 
Men (overseers).... 12 00 6 50 6 00 6 60 
Spinners 9 05 6 00 5 00 5 2 
Women............ 6 18 3 00 3 00 3 00 
Young persons.... 4 81 2 00 1 80 190 
Piecers ........... 5 00 3 00 2 50 2 40 
Weavers 
Men........... ... 8 53 4 67 4 80 4 
Women......... .. 745 400 3 48 400 
Mechanics......... 13 40 6 2 5 50 5 00 
Laborers.......... 3 58 375 3 35 3 00 


According to official authority, wages are 100 per 
cent higher in the woolen and worsted industry in the 
United States than in any of the European countries. 


WORSTED GOODS. 
Relative actual cost of labor in a woolen mill of 221 


i himself—Lord Rayleigh—proved about the same time 
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hands in Providence and of a similar mill in Bradford, 
England, according to Mr. Charles Fletcher : 


Providence. Bradford. 

Per week. Total. Per week. Total. 

45 small boys and girls, 
14 years old.......... $3 25 $146 25 $1 50 $67 50 

104small boys and girls, 
18 years old........... 5 25 546 00 2 50 260 00 

50 boys and girls, 21 
years Old..... ....666 6 00 300 00 3 00 150 00 
6 section hands......... 13 50 85 00 7 00 42 00 
2 overseers...........005 24 00 48 00 9 00 18 00 
1 superintendent........ 36 00 36 00 15 00 15 00 
1 boss dyer. ........... 30 00 30 00 10 00 10 00 
8 laborers in dye house. 7 00 56 00 450 36 00 
1 watchman............ 14 00 14 00 6 00 6 00 
2 machinists for repairs. 15 00 30 00 750 15 00 
2 clerks.............00. 15 00 30 00 7 00 14 00 
Total cost of weekly pay roll..... $1,317 25 $633 50 


10793 per cent in favor of Providence operatives. 
——_———___—_— 2+ 6 -__—- 
Diffraction of Sound, 

Lord Rayleigh, F.R.8., lately lectured at the Royal 
Institution on ‘‘ The Diffraction of Sound,” and per- 
formed remarkable experiments bearing relation to 
the analogy between the phenomena of sound and 
light. 

He stated that sound shadows are not sharp, but 
sharper than is generally supposed ; because, in pass- 
ing round a hill, a little time is necessary to realize the 
difference in intensity of a sound thereby shadowed. 
The indicator in his experiments was, he said, one of 
the sensitive flames to which Dr. Tyndall had devoted 
so much attention, and which were most sensitive to 
extremely high notes; indeed, Professor Barrett and 


that the notes to which they were sensitive were near 
the limits of audition. The sound he would use that 
evening was not audible to the human ear, and was 
produced by air issuing steadily through a small ori- 
fice. It would throw shadows several feet long. The 
length of the sound waves to be used was about half 
an inch of complete wave length. Sound waves were 
usually much longer, for instance the wave length of 
middle C was 4 feet. Every solid body, he remarked, 
is an almost perfect reflector of sound. On holding a 
wooden disk at different angles behind this sensitive 
flame, burning at three or four feet from the source 
of sound, the reflected sound had an influence upon 
the flame even when the disk was a yard behind. 
Tissue paper and glass reflectors had a similar influence. 
The waves of sound consisted of what were called 
loops and nodes. The flame was excited by the loops 
and became quiescent in the nodes. A peculiarity of 
the phenomenon was that the flame was not uniformly 
sensitive—that is to say, that when sensitive to the 
east and west, it was not sensitive north and south, all 
other conditions being the saine. The flame could be 
excited by a small mirror a yard off, and the mirror 
would produce diffraction phenomena, because a 
sinall mirror in sound was analogous toa small hole 
in optics. By placing the reflector at certain distances 
behind the flame, the following results in maxima and 
minima of disturbance were obtained : 


Table of maxima and minima in centimeters. 
Maxima. Minima. 
11 
AD drkes dowhsiinsadvnccvedintss dows et tie ees esiebens Sivas ees bes 30 
WB iid asealeans svc eibeushauede te seh sevek tSaaun ores Mabe she 59 
WOBiraocce sawn heh ies Mead seer ss ace tsan esta ee 89 
BO sci ceas Sede eeeds, Ads abthaem baubles tenhidtaanleee ston ny 
WBO ete seshialine! taza) eth gadidlesaviwe Seda Bea waeeas 47 


In one experiment he interposed a glass screen 
with a large hole in it between the sound and the 
jet, and the flame was quiescent. The hole was about 
the size of a dinner plate. When he diminished the 
size of the hole the flame began to flare. The same took 
place when he inserted a disk smaller than the hole, 
leaving an annular air space. He said that when 
Fresnel strongly advocated the then unpopular wave 
theory of light, a French mathematician opposed to the 
theory proved that if Fresnel were right, an opaque 
disk placed under certain conditions in a beam of sun- 
light, instead of throwing a complete shadow, would 
throw one with a bright spot in its center, thus reduc- 
ing the whole matter to a reductio ad absurdum, as he 
thought, but Fresnel, nothing daunted, fitted up the 
necessary apparatus, and proved that under such cir- 
cumstances there actually was a spot of light in the 
middle of the shadow. The experiment may be per- 
formed by means of a threepenny bit suspended in a 
dark room in a beam of sunlight admitted into that 
room through a small hole; the shadow thrown should 
be received upon a piece of ground glass and examined. 
The analogue of that experiment in optics he would 
exhibit before them in sound. 

Lord Rayleigh then took a disk of glass about 15 
inches in diameter and suspended it in a earefully re- 
gulated position between the source of the sound and 
the sensitive flame. The sensitive point of such flame 
is just where the gas issues from the burner, and when 
the sound analogue of the spot of light fell at that, 
point from the interposition of the disk, the flame be- 
gan to flare; the slightest motion of the disk from the 


proper position would stop the flaring. By moving 
the disk at right angles to the direction of the 
sound, other positions which eaused flare were re- 
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vealed, proving that the disk was producing a series 
of sound rings. He then took a sheet of zinc about 
18 inches in diameter, out of which a series of concen- 
tric rings had been cut, and when this was placed 
across the path of the sound waves, the flame flared 
more than when no obstruction intervened; in fact, 
he stated the zine grating acted as a lens did in optics 
—it concentrated the sound. 

ee 

Filaria Immitis Found in a Dog. 

BY F. W. SCHLEPEGRELL, A.M. 

In February, 1884, a favorite dog, one of the coach 
variety, was found lying in a comatose condition, with- 
out having shown any previous symptoms of disease. 
This condition, in the course of a few hours, was suc- 
ceeded by convulsions and death. The symptoms 
being somewhat similar to those exhibited in cases of 
dogs poisoned by strychnia, an examination was in- 
stituted which developed the remarkable fact that the 
right ventricle of the heart was filled with nematode 
worms. We counted thirteen in number, ranging from 
eight to thirty-three centimeters in length. 

The presence of such an obstruction in the heart ex- 
plained fully the symptoms observed and the result, 
but we were unable to understand how these parasites 
had found their way into the heart, as we supposed 
that they belonged to the alimentary canal, and that 
they could have been in the heart but ashort time. 
Another surprising circumstance was that but few 
worms were found in the intestines, and those of small 
size compared to those found in the heart. 

Unable to find a satisfactory explanation, we sent a 
statement; of the above facts to Messrs. Munn & Co., 
editors of the SCIENTIFIC AMERICAN, who took great 
interest in the case, and gave us, in substance, the fol- 
lowing particulars : 

That our statement was of interest, as, in this coun- 
try, cases such as we described are fortunately rare. 
In China, however, this is not the case. Hundreds 
and even thousands of dogs die in the same diseased 
condition. The entozoon which we described was 
doubtless one of the nematode blood worms, and not 
an inhabitant of the intestines. The species so fatal 
to dogs in China and Japan is often appropriately 
called the ‘‘cruel threadworm.” It is the Filaria 
immitis. Some writers refer it to Spiroptera sanguin- 
olenta, but Cattold says that that species ‘‘does not 
gain access to the blood vessels.” Dr. Lamprey says 
that ‘‘the hearts of dogs at Shanghai are invariably 
found to contain these entozoa.” The dogs sometimes 
die suddenly in a fit, and some linger long in great 
pain. 

They concluded their interesting letter with the 
statement that the entozoa which we had found were 
of interest on account of the unusual size attained (33 
centimeters), as the usual length was only 10 to 12 centi- 
meters. 

Having gained this information, we made a micro- 
scopie examination of a female Filaria immitis, which 
we had found in the heart, and found the oviducts 
crowded with eggs and embryos in all stages of de- 
velopment. Wealso made a special examination of 
the blood with one of the higher powers of the micro- 
scope (400 diain.), and found it erowded with the bodies 
of parasitic animalcules. In our examination we found 
only the fully developed worm, which, with the em- 
bryos observed in the oviduets of the Filaria immitis 
examined, convinced us that they are reproduced vivi- 
parously, and that the young are afterward carried 
along in the circulation. 

In seeking for the origin of this diseased condition 
of the dog, we learn that in India, where this disease 
is most prevalent, it is supposed that the animals may 
have obtained their parasites from the ova of Ascarides 
passed by man. It has been asserted that human ex- 
erement forms the principal food of dogs in China and 
India. Presuming the possibilities of the development 
of the Filaria immitis from the ova of the Ascarides, 
this would account for the great prevalence of the 
disease in those countries. 

Dr. Lamprey thinks that the presence of this hema- 
tozoon is only prejudicial to the eanine bearer when 
the animal is suffering from some other cause, and 
cites a case where a dog was killed and found to con- 
tain over 200,000 of these minute worms, without hav- 
ing previously developed any symptoms of uneasiness. 
This, however, appears very improbable. Inthe case, 
for instance, which came to our notice, the dog evi- 
dently died from the effects of the parasitism.—Proceed- 
ings of the Hiliott Society. 

a 
Hollow Masts, 

There has been an official inquiry into the loss of 
the British ship Athelstan, which was burned from 
the spontaneous ignition of her cargo of coal. Accord- 
ing to the account given by a London contemporary, 
during the time the fire was confined below the deck, 
the captain and chief mate were surprised to find 
flames issuing from the tops of the iron fore and main 
masts, which were hollow, and had a number of per- 
forations in them below deck for the purpose of venti- 
lation. They operated like two chimneys, to make a 
furnace of the ship’s hold. 
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AN IMPROVED ELECTRIC BELL. 


bell hammer may be obtained, to produce an effective 
alarm without the employment of spring or weight 
mechanism, has been patented by Mr. William F. 
Stocker, and is illustrated herewith. Combined with 
a bell hammer lever, pivoted in a frame of special con- 
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STOCKER’S ELECTRIC BELL. 


struction, are one or more electro-magnetic armatures 
and one or more helices adapted to receive the arma. 
tures within their coils, either the armatures or the 
helices being carried by the bellhammer lever. By pro- 
viding a lony stroke of the electro-magnet or polarized 
armature, a powerful blow of the hammer upon the 
bell is obtained, and as the device is designed for heavy 
work, it is desirable to place it in a local circuit pro- 
vided with astrong battery, operating the local cir- 
cuit by means of a relay. 

For further particulars with reference to this inven- 
tion address Mr. W. O. Van Arsdale, Burrton, Kansas. 
+0 
ELECTRIC LIGHTING OF THE GREAT EASTERN. 

The Great Eastern steamship, which played such an 
important part in the early days of submarine cable 
work, and whose career seems now to be at an end, was, 
says Hngineering, recently fitted with a larger number 
of arc lamps than has hitherto been 
placed on shipboard. ‘The vessel was 
chartered by Messrs. Lewis & Co., of 
Liverpool, for the purpose of exhibition 
and as a place of popular entertainment 
during the summer of 1886, and she has 
since, in other hands, been anchored in 
Gare Loch, at the mouth of the Clyde, 
fulfilling a similar purpose. The vessel 
is fitted with forty-five simple Jabloch- 
koff are lamps, thirty-nine of which are 
arranged on deck as shown by the illus- 
trations, the remainder being between 
decks, lighting the forward tank, the 
ball room, the grand saloon, and the 
iain deck, which is utilized as a theater. 

The engine rooms have recently been lighted By elec- 
tricity, one are lainp being suspended in each. The 
vast improvement effected over the oil lamps original- 
ly used is much appreciated, as is the lighting of the 
ship generally. When lit up, the appearance of the 
vessel is very effective, and on board, the decks can 
be viewed as 
well as by day- 
light. 

Fig. 2 shows 
the arrange- 
ment of the 
dynamos, of 
which there 
are three— 
Gramme type. 
They are plac- 
ed two decks 
down, over the 
after end of the 
screw engine 
room. Two of 
the machines 
are capable of 
lighting twen- 
ty lights each, 
thirty-five to 
forty being the 
number gene- 
rally in use at 
one time, while 
the third, 
which is in re- 
serve, has ca- 
pacity for ten 
lights. The 
engine used for 
driving the 
above is of the 


ordinary horizontal single cylinder non condensing | miles; while the average distance of stars of the first 
Anelectro-magnetic bellin which a long stroke of the| type, and is supplied with steam power from a locomo-| magnitude is probably three or four times as great as 


tive boiler. 
a a 
The Atlanta. 
The Philadelphia Inquirer says: ‘‘ Those friends of 
the late John Roach, and their name is legion, who re- 
mained steadfast in their belief in his skill as 


made upon him in connection with the four 
vessels built for the government, have at last 
practical proof that their confidence was not 
misplaced. The Atlanta, the best abused ship 
of the quartet, has been put to a test which 
few vessels belonging to the navies of Europe 
would have come through so triumphantly. 
The Atlanta has been bumped ashore with 
more than ordinary violence. The fact of her 
having come off without cracking her plates or 
starting a rivet is a practical proof that John 
Roach put good material into his ships. The 
naval advisory board, which superintended the 
construction of the four Roach ships, has now 
orders to close up all work on those vessels, 
which shows that the government is satisfied 
that they meet the requirements of the service. 
One of che prognostications regarding the At- 
lanta was that ‘if she touched the ground and 
the water only left her six inches, something 
would be sure to break, either a frame or a 
bracket plate, from the inherent weakness of her 
construction.’ A great deal was made about the re- 
port of Captain Bunce regarding the inability of the 
vessel to stand the repeated shocks of the explosion of 
her heavy guns, but it was afterward proved that the 
slight derangement of some of the interior fittings 
after the firing was quite local and had nothing what- 
ever to do with the strength of the exterior hull.” 
rr 
The Nearest Star. 

The distances of the stars are ascertained in the same 
manner as those of the sun and planets; that is, by 
parallax. Instead, however, of taking two stations at 
different parts of the earth’s surface, and laying down 
a base line between them, we take the diameter of 
the earth’s orbit, or 183,000,000 miles, as the base; the 
observations being taken at intervals of six months. 
Even with this immense line, however, the parallax is 


so small that it can only be detected by the most care- 


ful observations and accurate instruments. The 
parallax of about a dozen stars has now been ascer- 
tained, and is found to vary between 0°919 second and 
0:046 second. The star a Centauri is the nearest to 


the earth, and its distance is estimated at 20,496,000,000 ' 


ELECTRIC LIGHTING OF THE GREAT EASTERN. 
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AN IMPROVED ELECTRIC CIRCUIT CLOSER. 
A pendent circuit closer, designed to close the cir- 
cuit with certainty whenever it is grasped by the hand, 
has been patented by Mr. William F. Stocker, and is 


a shipbuilder in spite of the persistent attacks | illustrated herewith. It consists of a handle of non- 
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STOCKER’S ELECTRIC CIRCUIT CLOSER. 


conducting material divided longitudinally into three 
equal parts, each part carrying a plate connected with 
one of the electrical conductors, the smaller ends of 
the three sections being confined by a ferrule, so as to 
allow the free ends of the sections to spring when 
pressed by the hand. Thecentral figure is a side ele- 
vation of the sections of the handle separated from 
each other to show their electrical connections, the 
small figure illustrating the ferrule, and another sec- 
tional view showing how angled metallic plates are 
fitted in the main part of the handle section, from 
which the conductors lead. The arrangement is such 
that when any two of the sections of the handle are 
brought together, the electric circuit will be closed be- 
tween two of the angle plates, thus permitting of us- 
ing this circuit closer without giving any attention as 
to how it is grasped in the hand. 

For further information relative to this invention, 
address Mr. W. O. Van Arsdale, Burrton, 
Kansas. : 

————_0 oe _____ 
Heavy Guns Abroad. 

In Europe all the very large cannon are 
wrought or built up, but we are trying 
the experiment of casting the steel gun 
whole, a very much cheaper and more ex- 
peditious process. One such gun has been 
cast in Pittsburg, and to all appearance it 
isa success, butit has not yet been tested. 
Should it stand the test of the trials, says 
the Real Estate Record and Guide, of 
this city, it will mark a great advance 
over Europe in the making of great 
guns. Qur ordnance officers think that 
the gun of the future will be made of aluminum bronze. 
It will be very much lighter, stronger, and cheaper 
than the steel gun. And then the bronze itself will 
have a far higher value than old steel. Aluminum, it 
must be remembered, is the metallic basis of all clay 
soils. This metal has some very remarkable proper- 
ties. It is al- 
most as light 
as glass, it does 
not rust, it is 
stronger than 
steel, and with 
alloy can be 
made to re- 
place any of 
the other me- 
tals. It is not 
in universal 
use because of 
its great cost, 
but science is 
at work solv- 
ing that prob- 
lem. Its use 
for guns and 
firearms would 
revolutionize 
modern war- 
fare. 


MUCILAGE of 
acacia, made 
with acetic 
acid in place of 
water, makes a 
good liquid ce- 
ment. It can- 
not be used for 
marble. 
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MAKING INSULATED WIRES FOR ELECTRICAL USES. | s0 thoroughly wrapped around by the okonite and its 


The number of extensive industries which have been 
developed within a very recent period, growing out of 
the improvements which have brought electricity into 
such common use, is something remarkable. An in- 
dustry of this kind is portrayed in our first page illus- 
trations, representing the factory and different depart- 
ments of the Okonite Company, of New York, for the 
manufacture of telephone, telegraph, and electric light 
wires and cables, for aerial, submarine, and under- 
ground use. 

The firm name is that of the compound used in cov- 
ering the wires, a composition which is the result of a 
long series of experiments and tests to obtain something 
which, with superiority of insulation, would have great 
durability, toughness, and resistance to the decompos- 
ing influence of the elements. Inits composition and 
manufacture the processes followed are somewhat simi- 
lar to those employed in the making of vulcanized rub- 
ber products, such as belting, hose, etc., in which, ac- 
cording to the article to be made, the rubber is mixed 
with different ingredients, in varying proportions, 
which the manufacturers have proved of value in their 
long experience, but the knowledge of which they 
retain as among the secrets of their special trade, being 
' the result of something over thirty years’ experience 
with the compound. In the manufacture of okonite, 
however, still different ingredients are used, which give 
it an exceedingly high insulation resistance, equaling, 
if not surpassing, the best gutta-percha. 

As in the manufacture of vulcanized rubber, it is 
even more important in making okonite that the 
sulphur used should be free from acid, and from 
the moisture which acid sulphur always takes up 
rapidly on exposure to the 
atmosphere. Great care is 
taken in this particular, 
all the sulphur used being 
carefully tested, and the 
mixtures to be worked into 
the rubber being accu- 
rately weighed. The 
working of the raw rub- 
ber, from the first step in 
its cleansing up to and 
through the mixing ma- 
chines and the calenders, 
is a labor requiring great 
thoroughness in every de- 
tail, and the employment 
of a great deal of powerful 
machinery, for it must be 
worked through and 
through the different ma- 
chines many times in order 
to secure the most intimate 
mixture and exclude all 
bubbles and prick holes. 
These operations, however, 
are only those incident to 
the usual manufacture of 
vuleanized rubber, except 
that the large rolls of rub- 
ber-like prepared okonite, 
rolled to a thinness ordi- 
narily less than that of a 
sheet of blotting paper as 
they come from the last calendering machine, must be 
of the most perfect manufacture. These strips are 
usually about three feet wide, and are rolled up with a 
thickness of duck to support the thinsheet of okonite 
and prevent its surfaces from sticking together, these 
rolls being then taken to the wire-covering room, 
shown in one of our views. 

As the okonite is put on the wire before vulcanizing, 
being then vulcanized in position, a perfect evenness 
of covering being necessary, an ingenious method of 
manipulation has been devised for this end. Onone of 
the long tables in the covering room are smoothed out 
long strips of thinly rolled pure tin, some fourteen 
inches wide, which are brushed over with a sort of 
thin varnish, to insure perfect freedom from any dust 
or dirt, and to prevent the okonite from sticking to 
the tin. Over these strips the okonite is rolled out to 
entirely cover the tin, to the size of which it is trimmed, 
and make a long, smooth band of thin okonite, with a 
thin tin backing. These bands are then drawn 
through a cutting machine, by which they are cut 
into narrow, tape-like strips, and automatically wound 
upon a reel with many divisions, each tape-like section 
into its especial division. Thus prepared, the tape- 
like sections being afterward joined at their ends as 
the whole are placed on a single reel, the okonite is 
ready for use in covering the wire. The reel carrying 
the tin-backed narrow strip of okonite, its width and 
the thickness of okonite being dependent on the size 
of wire to be covered and its intended use, is then 
mounted to feed out in connection with another reel or 
drum carrying the wire, these reels being located at 
some distance from the covering machines, so that the 


wire and covering may be allowed to feed without ap- | 


preciable tension. At the covering machine they come 
together and pass through dies, the wire being thereby 


tin backing as to make the covered wire look likea 
wire of tin of several sizes larger, so perfect is the cov- 
ering. The necessity of doing this work thoroughly is 
obvious when it is remembered that the now covered 
wire has yet to go into the vulcanizing oven, where it 
is subjected to a temperature of 275° F. for an hour, 
the heating being effected by turning the steam direct- 
ly into the vuleanizers. Any flaw in the tin covering 
of the okonite would thus be likely to cause pricks or 
other defects in the okonite. In one of the views may 
be seen a representation of these vulcanizing chambers, 
of which there are several of various sizes in the fac- 
tory, and the large drums in the foreground, on which 
the wire is wound as it comes from the covering ma- 
chine, these drums being mounted on low carriages so 
that they can be conveniently moved about the floor, 
or rolled from their carriages into the vulcanizing 
chamber. 

After vulcanization, the tin covering or wrapper has 
to be removed from the okonite-covered wire, and this 
is effected by passing it through a stripper, the opera- 
tion, as well as that of covering, being effected with a 
rapidity which hardly seems possible until one has seen 
it actually accomplished, each conductor, whether it 
be for a single line wire or one of even hundreds of con- 
ductors in a large cable, being thus thoroughly and 
evenly covered with a strong and durable insulating 
covering. The company afford any size of wire or in- 
sulation, although they use astandard of regular thick- 
nesses of insulation for the usual sizes of wire, as, for 
instance, No. 18 wire, according to the Birmingham 
wire gauge, is furnished with six different thicknesses 
of insulation, varying from 4-32 to 9-32 of an inch, thus 


TESTING OKONITE INSULATED WIRE. 


giving a wide variety of goods for customers to select 
from in all the regular grades. 

The wire, having been provided with its insulating 
covering and tested, is ready to go either to the braid- 
ing room, the fireproofing room, or the cabling depart- 
ment. The company make silk or cotton braided lamp 
cord, and all similar goods, with double conductor 
twisted or braided parallel, and flexible cords and cables 
with any number or size conductors for elevator and 
analogous uses. 

The company makes also a less expensive aerial wire, 
known as the Candee aerial wire, which has given such 
universal satisfaction that it has required the plac- 
ing of a great number of new braiding machines with- 
in the last three months. The wire after having been 
braided is then to the treating room, where, after 
treatment in their special compound, it is returned for 
an additional braid and again treated, thus insuring a 
thorough saturating of the braid ; after this is com- 
pleted it is sent to the polishing room, when it is ready 
for shipment. 

In the cabling room shown in one of the views are 
small machines for putting several conductors together 
in one wrapper, and larger machines for uniting these 
several strands as it were in alarge cable. The strands 
are fed from spools or reels through apertures in a re- 
volving disk or plate, the reels having a double motion, 
so that the wires will not be twisted as the cable is 
formed, the conductors being covered with an extra 
insulating wrapper and then strongly bound together 
as the operation proceeds with an insulating material 
composed of two or four layers of strong tape, with 
okonite composition between the same, to protect it 
from injury during handling and use, and an addi- 
tional protection from dampness or water. 

When the eables ara to be armored, as is the case in 
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the work for electric light, submarine use, and subma- 
rine telegraph cables, where many conductors are 
cabled together, they are covered with a packing of 
jute cord to protect the armoring wires from injuring 
the conductors before being sent to the armoring room. 
The large machine here used is adapted to put around 
a cable any number of strands of galvanized wire which 
may be required, the number actually used ordinarily 
varying from fourteen to twenty-five. The wire is held 
on spools, revolved by gear wheels, as the machine re- 
volves, the cable passing up through a die plate in the 
center, through which also passes the armoring wire, 
being firmly twisted around the cable by the rotation 
of the machine, while the revolution of the wire-hold- 
ing spools prevents the twisting of the wire itself. As 
the cable is armored, it passes over suitable pulleysand 
is wound directly on large drums, in convenient form 
for shipping, these drums with their load of cable 
sometimes representing a weight of several tons each. 

Perhaps the most important consideration of all, 
however, to a customer purchasing such insulated 
wire, is the question as to the absolute perfection of 
the insulation. Of this fact, which might be very 
readily doubted by one who had only gone thus far 
through the process of its manufacture, it is only ne- 
cessary to inspect for a few moments the work of the 
testing room, where all the wires and cables are tested, 
to be abundantly satisfied. In this room are two of 
Thompson’s reflecting galvanometers withan expert 
operator, there being just outside the room large 
tanks of water, convenient to a table to which the 
coils of wire to be tested are brought, and placed in 
water and allowed toremain three days. The operator 
sees the workman connect the coil with the instru- 
ment, and then determines 
the resistance of the wire. 
If there be any defective 
spot in the insulation, the 
eurrent is short-circuited 
by the water and the de- 
fect at once noted by the 
instrument, its exact loca- 
tion being found on slowly 
withdrawing the coil. In 
testing cables after the 
conductors areall put to- 
gether, the operation is 
proceeded with in more 
detail, according to well 
known methods of charg- 
ing the wires for a minute 
or so, the system being so 
perfect that any fault can 
always be definitely located 
within a few inches. 

For making connections 
and splices, the company 
manufacture a special 
okonite tape, which is 
a thin tape of okonite 
with a slight cloth back- 
ing. The latter is only 
employed to separate the 
layers, and must be re- 
moved before using, when, 
the joint being cleaned, the 
okonite is pressed well 
over it, and a little heat, as from a lighted match, 
applied, thus making a joint which is thoroughly 
waterproof and a perfect insulating medium. 

The tenacity and toughness of okonite, rendering 
it non-liable to destruction by reason of abrasion or 
rubbing, and the fact that it is not susceptible to ex- 
treme ranges of temperature, have made this insu- 
lator highly popular among all users of electrical sup- 
plies, and the company have the highest indorsements 
as to its value from many of the largest users of insu- 
lated wire here and abroad. Okonite wire has been 
subjected alternately to a temperature of 20° below and 
350° above zero, the tests being repeated a number of 
times, the result showing no apparent change in the 
quality of the wire. 

Recent tests made by the United States government 
of okonite No. 16 Birmingham wire show an insula- 
tion resistance of 2,000 megohms per mile. A report 
from Capt. A. E. Black, commanding submarine 
defenses of the Clyde, Scotland, while giving many 
specific details, says. ‘‘We have found the coating to 
stand a great deal more rough handling than other 
wires which have come under our notice; in fact, seems 
to equal, if not surpass, the best gutta-percha wire.” 
An exceedingly favorable report was also received, 
concerning tests at Portsmouth, England, from the 
Lords Comuuissioners of Admiralty, while Commander 
Goodrich, inspector. of ordnance at the torpedo station, 
Newport, R. I., states as follows in regard to hot air 
tests : ‘‘A piece of okonite wire being suspended in the 
air over a steam boiler, leaving it untouched for a 
month, showed an insulation resistance at the end of 
the time too great to measure, approximating 3,500 
megohms per mile.” Mr. George A. Hamilton, electri- 
cian of the Western Union Telegraph Co., having 
terted several thousand miles of okonite wire, says: 
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“T have yet to learn the first case of deterioration 
of the core that has passed under my inspection.” 

Among the larger users of okonite cables are the fol- 
lowing : 

Western Union Telegraph Co., all parts of the coun- 
try, New York; New England Telephone and Tele- 
graph Co., Boston; Metropolitan Telephone and 
Telegraph Co., New York; Delaware and Atlantic 
Telephone Co., Philadelphia; New York and New 
Jersey Telephone Co., Brooklyn; Bell Telephone Co. 
of Canada, Montreal; City of Brooklyn; Thomson- 
Houston Electric Co.; City of Cleveland, O.; City of 
Chicago ; Underground Electric Light and Power Co., 
Philadelphia ; United States Torpedo Station, New- 
port, R. I.; Commercial Cable Co., New York, and 
many others, including most of the licensees of the 
American Bell Telephone Co. 

Mr. Charles A. Cheever is the president and Mr. Wil- 
lard L. Candee treasurer of the Okonite. Company, 
whose general office and storeroom is at No. 13 Park 
Row, New York, the factory we illustrate being’ at 


Passaic, N. J. 
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Aluminum in Flowering Plants," 

At a recent meeting of the scientific committee of 
the Royal Horticultural Society, Professor Church 
called attention to the apparently general presence of 
aluminum in flowering plants. He said it was known 
to exist in the Lycopodiacee ; it had been shown by a 
Japanese chemist to be present in the Japanese lacquer 
tree (Rhus vernix), and it had been found by himself 
in cherry tree gum, gum arabic, tragacanth, etc.; it 
had been stated also in the Analyst for January to be 
invariably present in the gluten of wheat in the form 
of phosphate. Professor Church assumes that it is 
probably absorbed accidentally by the roots, and that 
it plays no part in vegetable physiology. 

——___ +0 es - 
Motive Power by Compressed Air. 


M. Victor Popp is making good progress with his 
system of distributing compressed air for motive power 
purposes. The works for compressing the air in the 
Rue St. Fargeau, at Menilmontant, are of considerable 
magnitude. They cover an area of 15,000 square 
meters, of which an extent of 2,000 meters is roofed 
over. There are already fixed and in operation seven 
steau: engines of 400 h. p. and two of 100 h. p. each, a 
total of 3,000 h. p. The conduits have already been 
lald over the whole area comprised between the li 
of the boulevards and the: Rue de Rivoli. These are 
sometimes laid in trenches cut for the purpose, and 
sometimes in the sewers. The total length of pipes 
laid was, at the end of last December. a little over 
thirty miles. This source of power is used for working 
electric light machinery in a large number of establish- 
ments, among which may be mentioned the Cafe- 
Americain, the Cafe de Paris, the Cafe Anglais, the 
offices of the Figaro, and the Jardin d’Hiver. 
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A CHAIR FOR OUT-DOOR USE. 

A chair which may be conveniently moved from place 
to place, and wherein the occupant may be protected 
from sun and wind, or may throw the chair open at top 
and sides at will, has been patented by A. Bunn, of 
Birdsborough, Pa., and is illustrated herewith. The 


BUNN’S COVERED CHAIR. 


curved side pieces constitute the legs of the chair and 
support the frame, being secured together by cross 
pieces, which support the seat. The front is inclosed 
from the seat to the bottom, and is fitted with a foot 
rest, which may be withdrawn. The side walls have 
openings to serve as windows, and have sliding panels, 
and there is asliding top corresponding with the curved 
top of the chair. The chair is mounted on wheels to 
facilitate moving it from place to place, a pin fitted in 
the frame being adapted to engage with the wheel 
spokes, to prevent the chair from moving of its own 
accord when placed upon an inclined surface. 


AN IMPROVED CAR REPLACER AND PORTABLE 
SWITCH. 

A simple and durable appliance for replacing on the 
tracks derailed cars or locomotives, or for transferring 
them from a main track to a spur track, has been pat- 
ented by Mr. Thomas Holliday, and is illustrated here- 
with, Fig. 2 being a cross sectional view. An upper 
plate is supported by two outer plates at about the 
height of the tread of the rail above the ties, the outer 
plates flaring outward and inclining downward as they 
recede, interior plates being also arranged under the 
first named plate, and inclining downward. Tothe up- 
per inclined edges of the two pairs of plates are secured 
top plates having flanges on their outer edges, which 
are continued at their upper ends by adjustable deflect- 


HOLLIDAY’S CAR REPLACER AND PORTABLE SWITCH. 


ing plates, arranged in connection with set screws, by 
which they are moved toward or from a central space 
between the edges of the plates, just wide enough to 
adinit the tread of the rail. That the device may be 
held against accidental displacement when adjusted, 
downwardly extending spurs are arranged at one or 
both ends of the replacer. In replacing a derailed car 
the device is applied just in advance of the wheels of 
the car, the construction permitting the car to be re- 
placed from either side of the track and guided properly 
to the rails by the deflecting plates. 

For further particulars in reference to this invention 
address Mr. Thomas M. Murphy, Sanborn, Dakota Ter. 
te 
Cobwebs and how they are made. 

Every one has noticed the cobwebs which hang upon 
each shrub-and bush, and are strewn in profusi8n over 
every plat of grass on a fine morning in autumn ; and, 
seeing, who can have failed to admire? The webs, cir- 
cular in form, are then strung thick with tiny pearls of 
dew, that glitter in the sun. No lace is so fine. Could 
any be wrought that would equal them in their filmy 
delicacy and lightness, it would be worth a prince's ran- 
som. But for such work man’s touch is all too coarse. 
It is possible only to our humble garden spider, known 
to scientific people by the more imposing name Hpeira 
diadema. These spiders belong to the family of 
Arachnide ; and the ancients, who were great lovers of 
beauty, observing their webs, invented the pretty fable 
of Arachne. 

Arachne was a maiden who had attained to such ex- 
pertness in weaving and embroidering that even the 
nymphs, leaving their groves and fountains, would 
gather to admire her work. They whispered to each 
other;that Minerva herself must have taught her; but 
Arachne had grown vain as she grew dexterous, and, 
overhearing them, denied the implication with high dis- 
dain. She would not acknowledge herself inferior even 
toa goddess, and finally challenged Minerva to a trial of 
skill, saying: ‘“‘If beaten, I will bear the penalty.” 
Minerva accepted the challenge, and the webs were 
woven. Arachne’s was of wondrous beauty, but when 
she saw that of Minerva she knew that she was defeat- 
ed; and, in her despair, went and hanged herself. 
Minerva, moved by pity for her vain but skillful op- 
ponent, transformed her into aspider ; and sheand her 
descendants still retain a portionof her marvelous gifts 
of spinning and weaving. 

Now, let us see how the garden spider uses its in- 
herited talent. Each individual is endowed with a 
spinneret, or natural spinning machine, through which 
can be drawn innumerable strands, so fine that they 
can be seen only under a powerful microscope (Leeu- 
wenhoeck claims that it takes four millions of these 
strands to make a thread as thick asa hair from aman’s 
head). : 

First, our spider begins to draw from out her spin- 
neret a cord of as many of these strands as seems to her 
good, and fastens it to some leaf or twig, then runs on 
another leaf, spinning all the while; fastens again to 
that; and to another and another ; continuing until a 
circle is formed inclosing as large a space as she designs 
for the outer boundary of her web. Then she passes 
back and forth over her work, adding fresh threads, 
and strengthening this outer line, which she secures to 
every possible object. Finally she stops, fastens her 
thread with special care, and begins to rnn around the 
circle, spinning as she goes; but now carrying her fresh 
thread carefully raised upon one hind foot, thus keep- 
ing it from touching the older strands and becoming 
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| glued to them. When half way round she stops, pulls 


her thread tight, fastens it very strongly, and a firm 
line is drawn straight across the center of the circle. 

She runs down this center line to the middle, fastens 
another thread to it there, carries it to a new point 
upon the outer edge, fastens it, and we now see that 
she is engaged in making those lines in the web that 
look so like the spokes of a wheel. She repeats this 
operation again and again, until all the radii or spokes 
are formed. When they are done she carefully tests 
each thread by pulling, to make sure that it is tirm and 
strong; and, if one proves unsatisfactory, she either 
strengthens or remakes it altogether. 

Now that the main lines are built, our spider goes 
once more to the center point, and begins to spin again 
—this time in circles—fastening to each radius as she 
passes. At first these circles, or more correctly spirals, 


-|are placed quite close together, but she leaves ever a 


wider and wider space between, as she approaches the 
outer edge. The outer circle and the radii were spun 
of a silk which becomes dry directly after leaving the 
spider’s body, is of great strength, and very firm ; but 
these spirals are formed of a substance which differs es- 
sentially. When first drawn from the spinneret it is 
extremely glutinous—a most important property, as by 
this it is enabled to adhere tenaciously to the radii— 
and it is, besides, so highly elastic as to be capable of 
being pulled far out of place without breaking. 

When the spirals are finished; the spider returns 
again to the center, and proceeds to bite off the points 
of all the radii close to the first encircling line, by which 
she much increases the elasticity of her web. It is in 
or beneath this central opening that the spider usually 
sits and watches for the coming of her prey. 

But while these circular creations are perhaps the 
most beautiful, they are by no means the only cobwebs. 
You have probably seen, or rather felt, the long gossa- 
mer threads that sometimes draw across the face, as 
one walks beneath the trees on a summer evening. At 
certain seasons they are very numerous. They floatin 
the air; they fall upon the grass; they gather on the 
trees. Theseare all cobwebs. They are made by spiders, 
and in a manner so marvelous as to be almost incredi- 
ble. The spider spins the silk from its spinneret, push- 
ing it off into the air. It is so light that it does not 
fall; it rather rises in the air. It grows a longer and 
longer thread, until it iscarried by some current against 
an object, often at a surprising distance, to which it at- 
taches itself. This spider’s slack rope is quite strong 
enough ‘to'serve the tittle spinner as a bridge, over 
which it can pass at its pleasure. Indeed, in the tropics, 
spider’s webs are found of giganticsize, sometimeseven 
spanning streams ; and of a strength sogreat that huin- 
ming birds are caught and held by them, as flies are by 
the cobwebs of our own land.—S. L. Clayes, Swiss Cross. 

——_- 0 0 
A PIPE COUPLING FOR KITCHEN BOILERS. 

A pipe coupling especially adapted for use in connec- 
tion with the ranges of kitchen boilers, whereby only 
asingle opening in the boiler is utilized through the 
coupling to connect the various pipes to the boiler, 
is illustrated herewith, and has been patented by 
Mr. James Hollinger, of No. 2163 Second Avenue, 
New York City. The coupling, shown in plan 
and section in Figs. 2 and 3, is screwed into the bottom 
of the boiler, and has a vertical passage receiving the 


HOLLINGER’S PIPE COUPLING FOR BOILERS, 
screw-threaded end of the water supply pipe, E, in 
which is a valve to prevent back flow of water. From 
a side port leads the pipe, H, for conducting cold water 
to the range, I being the return pipe, communicating 
with a vertical passage, to which is secured the pipe, 
K, projecting a short distance up into the boiler, for 
directing the hot water upward. J represents a pipe 
reaching nearly to the top of the boiler and communi- 
eating through a horizontal outlet port with the pipe, 
M, leading to a sink or other place of use. By this ar- 
rangement the water drawn out is taken from the top 
of the boiler, where it is the hottest. 
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Mr. Edison on Patent Protection. 


The unthinking and unintelligent members of the 
body politic who are clamoring for the overthrow of 
our patent law, under the wholly mistaken impression 
that the consummation of their design would, in some 
unexplained way, aid in the suppression of their pet 
bugaboo, ‘‘ monopoly,” have received a notable recruit 
to their ranks in the person of one of the principal bene- 
ficiaries of the system which it is proposed to destroy. 
Ordinarily, the right of a private person to the unmo- 
lested enjoyment of his own opinions in respect to this 
or any other subject is not to be questioned ; but when 
an inventor occupying so prominent a position before 
the public as Mr. Edison appears on record as an ex- 
ponent of the opinions attributed to him in the pub- 
lished interview which we reprint, his action ought 
not to pass without comment. Mr. Edison is reported 
as saying: 

‘“The present law is a constant temptation to rascals, 
and virtually offers a premium upon rascality. Under 
it the infringer of a patent is not interfered with until 
the real owner can show that he has the monopoly of 
the device in question. This process may take years, 
during which the infringer who has money and auda- 
city enough to seize another man’s invention can go on 
and perhaps wear the rightful owner’s life out by liti- 
gation and annoyance. I have had so much of this 
sort of thing within the last five years that I have 
almost made up my mind never to take out another 
patent until the law is changed. 'The burden of proof 
is now put entirely upon the man who holds the patent, 
instead of upon the man who wishes to infringe it, 
whereas it ought to be all the other way.” 

An old proverb bids one to speak well of the bridge 
that has carried him safely across the stream. Itis not 
many years since Mr. Edison was earning, by diligence 
and industry, a modest stipend of three dollars per 
diem as a telegraph operator, and it is but just to say 
that he was accounted a very skillful one, and well 
worth the money. To-day he occupies the finest estate 
in the vicinity of the metropolis, and if he is not twice 
a millionaire, it can be for no other reason than that, 
like too many of the rest of us, he has found it less easy 
to keep money thanitis to get it. We venture to assert 
that had it not been for the patent law which he now 
decries, Mr. Edison would, in all human probability, 
have been ‘pounding brass,” as the phrase is, at this 
moment, although it is doubtful if, in the absence of 
the inventions which the patent law has fostered, any- 
body could afford to pay hin more than $1.25 -per day. 
Who would have given him a dollar in exchange for 
his quadruplex and automatic telegraphs, and his elec- 
tric light inventions, had it not been for the patent 
law? Would he not have been obliged to content him- 
self with the modest wage earned by daily industry ? 
He adds, mysteriously : 

“TI have already found one chemical device which 
promises to pay me handsomely, and the Patent Office 
will never hear anything about it. To apply fora pat- 
ent would simply invite a lot of rogues to share with 
me, or, what is more likely, to take all the profits.” 

Every right-minded person will be gratified to learn 
that the prospects of polyform, if indeed it be that ex- 
cellent remedy which is referred to, are so flattering. 
But to return to the patent law. Mr. Edison com- 
plains: 

““There is scarcely.an invention of importance made 
within the last generation which has not been disputed 
upon frivolous grounds, and the inventor put to all 
sorts of annoyance. In my own case, I am sure that, no 
matter what I may patent, some one will come up as 
soon as the patent is seen to have any value, and show 
by dozens of witnesses, if necessary, that he is the right- 
ful owner of the invention. If I patent to-morrow a pro- 
cess for making good flour at a cost of two cents a bar- 
rel, the publication of my patent would bring out about 
ten men who could prove that they did that sort of 
thing years ago, and that I had noright to a patent.” 

This is not simply an indictment of the patent law, 
but of all law whatsoever, and the real root of the 
trouble obviously lies, not in the statutes, but in that 
inborn proclivity of the unregenerate human animal 
which prompts him to appropriate his neighbor’s prop- 
erty, and which it is one of the. principal functions of 
the common law to prevent and punish. The patent 
law merely serves to protect the inventor by declaring 
that an invention is property, and that it may, there- 
fore, be the subject of larceny. 

The federal courts have never, to our knowledge, pro- 
nounced any patent whatever invalid because of prior 
knowledge or prior use by another, except the antici- 
pating invention had been actually embodied in a con- 
crete and operative machine or method, and that fact 
had been proved beyond a reasonable doubt. That 
the law is designed to protect, and that it does in fact 
protect, the real originator is abundantly shown in the 
cases of such inventors as Goodyear, Howe, Morse, Bell, 
Edison, Westinghouse and many others, whose achieve- 
ments have served to render the annals of American in- 
dustry illustrious. ’ 

The fact is, and it is well to bear itin mind, that the 
pre-eminence of the United States, as distinctively a 
nation of inventors of improved machinery and pro- 


| problem must still remain an open one. 


cesses, dates back no furtherthan the patent law of 
1886, which is substantially the one now in force, and 
it is to the fostering care of this wise statute, more than 
of any other which has ever been enacted by Congress, 
that this country owes its present prosperity and great- 
ness, 

Do not lay rash hands on the patent law. Let the 
American inventor be protected. In hoc signo vinces. 
—LHlectrical Engineer. 

Lee a Sa 
THE BIRTHPLACE OF JAMES WATT. 

The inventor of the condensing low-pressure steam 
engine was certainly one of the greatest benefactors 
of mankind. James Watt was born at Greenock, on 
the Clyde, in 1736. The house in which he was born, 
No. 13 Dalrymple Street, in that town, has lately been 
pulled down by the Greenock Improvement Commis- 
sioners.. We have to thank Mr. Cathcart W. Methven, 
engineer to the Greenock Harbor Trust, for a sketch of 
the street, showing the position of the house. It will 
be marked by a memorial tablet on the new building 
to be erected on this site. James Watt, in his youth, 
was apprenticed toa maker of mathematical instru- 
ments. He began, at the age of twenty, to make ex- 
periments with steam as a motive power. In 1770 he 
commenced practice as an engineer, and in 1774 entered 
into partnership with Mr. Matthew Boulton, of the 


Soho works at Birmingham, where his grand inven- 


tions were applied with speedy success and results of 


THE BIRTHPLACE OF JAMES WATT. 


amazing magnitude. James Wattretired from busiuess 
in 1800, and died in 1819. He was the inventor also of 
the copying press, of improvements in the process of 
bleaching, and of many useful appliances in the manu- 
facturing arts.—Illustrated London News. 
+ 80 
Mechanical Progress. 

The lecture which commemorates the birth of James 
Watt, in Greenock, on Jan. 19, 1736, was this year de- 
livered in the Watt Institute, Greenock, by Mr. John 
Scott, C.B. In the course of it the lecturer said he 
proposed to direct attention to some of the records 
bearing on mechanical subjects which have come down 
to usin the cut stone work of the temples and the mural 
tablets in the tombs which still exist in Egypt, and sup- 
ply the earliest definite records of the civilization and ad- 
vancement of the wonderful people who inhabited that 
country more than 2,000 years before the Christian era. 
Much controversy has been raised among Egyptologists 
as to how the stone cutting of the temples, with the 
gigantic monolithic statues and incised hieroglyphic 
ensamples, had been performed. 

We know the difficulty experienced by our most ex- 
perienced granite cutters in getting tools of the best 
steel to stand, and as nothing in the shape of tools has 
been discovered, except in bronze, the solution of the 
It may be 
possible that they possessed some now unknown 
method of tempering the tool bronze. But this seems 
unlikely, as the analysis of most of the tools which 
have been tested shows that the alloy contained 88 per 
cent copper, 12 of tin, and some impurities not of any 
practical consequence. This is the exact alloy, if a 
small quantity of zinc were added, which is now used 
as the regulation mixture for all gun metal or bronze 
castings used by the Admiralty for Her Majesty’s ser- 
vice. 

Among the implements in use by the Egyptians, and 
frequently shown on the mural drawings, is the beam 
and scale with equal ended levers. The Italian or Roman 
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balance is not found. The siphon was used by them 
for purifying muddy water, which was allowed to settle 
in one vessel placed at a higher level; and after the 
mud had subsided the water was drawn off from the 
top by putting one end of the siphon quietly into the 
vessel, whence it then flowed into another placed below 
it, in a pure state. The use of iron and steel does not 
appear to have been known in Egypt until after the 
exodus of the Israelites, but in the tomb of Rameses 
III., better known to us as Sesostris, 1235 B. C., iron 
forming a butcher’s knife was discovered. So few traces 
of iron mines have been discovered in Egypt, it is diffi- 
cult to believe that iron could have been a native pro- 
duct. It was probably introduced from India, where 
iron from native ores has been produced from very an- 
cient times, and is still produced in small quantities. It 
is known as worked iron, and is the material used in 
the manufacture of Damascus blades and Indian cime- 
ters. 

Among the Greeks and Romans, in the periods which 
are covered by extant writings of authors of these na- 
tions, a vast advance in mechanical knowledge has to 
be signalized. Practical mechanics in those days had 
but two leading objects : warlike iinplements of offense 
and defense, both for sea and land, and machines for 
aiding in the construction of temples and public edifices 
and for temple worship. That such warlike instru- 
ments were then produced there is undoubted evidence, 
and that many of them held their own until within 
the last three hundred years is undoubted. But little 
evidence exists as to how their manufacture was carried 
out, except such as can be gleaned from the writers of 
a much later period. That the material used was prin- 
cipally timber, and that metals were but sparingly in- 
troduced, seems certain. 
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A Horse that Draws the Water He Drinks. 

The sagacity exhibited by some of the horses em- 
ployed by the fire department in this city is very re- 
markable, and their exploits have been frequently de- 
scribed in our daily newspapers. But for the first time 
we read in one of our evening contemporaries of a 
horse ir? the service of our ambulance corps, which is 
not far behind any fire engine horse we have read of in 
point of intelligence. The horse pulls the ambulance 
in search of patients for the New York Hospital, and 
during the whole period of his philanthropic career as 
an ambulance horse, he has never once been given a 
drink by any of the stable hands. He believes in tho 
maxim that God helps those who help themselves, and 
helps himself accordingly.’ 

A Telegram reporter went down to see how he 
quenched his thirst, and was edified by the intellectual 
behavior of the animal, which he describes as follows: 

There is an ordinary faucet with a pail under it in 
the stable, and to this faucet the horse made a bee 
line. 

First he dipped his nose in the pail to see if there 
was any water there, but finding there was none, he 
proceeded to open the valve by turning the handle with 
his nose. He did not turn it on quite enough at the 
first attempt, so he gave it another nudge, and held his 
nose under the spigot while the water poured over it to 
his apparent immense satisfaction. ‘‘ But what a lot 
of water will be wasted when he leaves it running the 
moment he has had enough!” ejaculated the reporter. 

‘Wait and see,” answered the driver. 

And there was no water wasted, for’*the moment the 
horse had concluded his drink, he went. at the faucet 
again with his nosé and shut off the flow completely. 

** Does he always do that ?” again queried the news- 
paper man. 

“*Certainly,” answered the driver, as he patted his 
four-footed friend on the shoulder. ‘‘ As long as I’ve 
known him, that horse has never had a drink that he 
did not draw from the tap for himself just as you have 
seen him do this time.” 

Sa oe 
Packing for Fee. 

Sawdust to pack ice in is believed to be the best ma- 
terial, but this is very difficult to obtain in some parts 
of the country where there are no sawmills. A corre- 
spondent of the Cowntry Gentleman comes to the rescue 
in such cases, and recommends, next to sawdust, oat 
straw cut short, if the oats have been thickly sown so 
as to make the straw smalland soft, capable of pack- 
ing well, without air crevices. If uncut, or cut rather 
long.. it is liable to contain small crevices through 
which air may find its way, but if cut only a fourth 
of an inch in length, it may be placed nearly as com- 
pact as sawdust. Next to oat straw is fine soft hay. 
Wheat straw is too stiff, and will not pack solid, al- 
though by very short cutting it will answer if a 
greater amount is used. Good fine sawdust, well 
packed, need never be more than a, foot in thickness, 
chopped oat straw will answer, well packed fifteen 
inches, but chopped. rye. or wheat straw should be 
twenty inches or.two feet. Unchopped fine hay or.oats 
will be quite as good as chopped wheat straw. Much 
will depend, however, on the care and skill with which 
the packing is applied, so as effectually to prevent the 
entrance of air through small crevices. 
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THE GUNS OF THE BENBOW. 


Now that the Benbow is approaching completion in 
every respect, and about to be brought round from 
Chatham to Portsmouth for a trial of her great 111 ton 
guns, it is not an inappropriate time, remarks the #n- 
gineer, to say a few words in regard to the power and 
value of her armament, far surpassing—as it does—that 
of any ironclad afloat, whether in the navy of Great 
Britain or in that of any foreign power. The accom- 
panying table will show in amoment that the 111 ton 
gun distances all competitors. In it a comparison is 
drawn between the salient features of our new weapon 
and those of the heaviest natures possessed by France 
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the same scale—will exhibit at once the extraordinary 
rapidity of that development as far as regards propor- 
tions. It must be borne in mind that at the close of 
the Crimean war, only thirty years ago, the 10 in. S.B. 
gun was the heaviest and most powerful piece of ord- 
nance that Great Britain possessed, and we were then 
far ahead of all other nations in respect of armament. 
Yet in the present day the projectile and battering 
charge only of our most formidable weapon, taken col- 
lectively, actually bear an appreciable proportion to 
the entire bulk of the gun which was considered mon- 
strous in 1857, computing to one-third of it in weight. 
The complicated nature of machinery required to load, 
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hole through the center, and almost analogous in its 
character to the well known prismatic No. 1 brown, of 
which most of the charges for many breech-loading 
guns are now made up. The building up of these 
charges is most curious. It is like a child’s puzzle map. 
A plan is drawn of the exact number of hexagons that 
will most nearly cover a space equal to the base of the 
charge. Rows and rows are then placed upon the first 
layer, always leaving the central holes clear above one 
another for the flash to communicate with the whole 
mass, as the sides fit exactly. The mass when made up 
fits into a stout silk bag, and after being ‘choked ” is 
put into a long metal cylinder for conveyance on board 
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and Italy—these being the only rivals worthy to be 
compared with it. 


Muzzle Projec- Penetrative 


Country. Caliber. Weight. velocity. tile. power. 
In. Tons. Foot secs, Ibs. 
Great Britain. 16°25 111 2,128 1,800 32°5 in. at 1,000 yds. 
Tal y Pets evascget 17 104 2,018 1,799 32°3 in. at muzzle. 
France........ 14°66 rel 1,955 1,180 27°3 in. at muzzle. 


Thus it will be observed that the Benbow gun has a 
greater penetrative power at 1,000 yards distance froin 
the muzzle than the Italian gun—its most formidable 
competitor—has at the muzzle itself. This would ap- 
pear to be conclusive. 

Before giving a brief description of the construction 
and parts of the new gun—drawings of which we give 
—we cannot refrain from remarking upon the prodig- 
ious strides which have been madein the development 
of gunnery science since the period of our last great 
war, both as regards the dimensions of the weapons 
employed and the complex nature of the machinery by 
which they are loaded and fired. A glance at the 
sketches marked A herewith, which give the relative 
sizes of the modern 111 ton steel rifled B.L. gun and the 
old 10 in. cast iron 8.B. gun of a past age—drawn to 
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fire, and control the newguncan be seen by a reference 
to the cut. It shows the gun mounted upon its proof 
sleigh at Woolwich Arsenal, and the powerful double 
derrick erected in rear of it, with traversing platform 
working beneath the davits for raising and supporting 
the projectile and charge—weighing respectively 1,800 
lb. and 960 1b.—during the process of loading ; also the 
duplex arrangement of Stanhope levers, carrier, and 
cam lever at the breech, form quite a bewildering maze 
of mechanical contrivances. The elevating, loading, 
and traversing will, of course, be performed by hy- 
draulic power on board the Benbow, where the turrets 
are open and the breech of the gun is depressed be- 
neath the steel deck for receiving its charge, but the 
mechanism of the breech-loading apparatus is asshown 
in the engraving. 

The principal dimensions of the 111 ton gun are as fol- 
lows: Total length, including breech gear, etc., about 
45 ft.; extreme diameter, 65°5 in. ; caliber, 16 25 in. ; 
length of bore, 487°5 in., or about 30 calibers ; diameter 
of powder chamber, 21°25 in. ; capacity of same, 28°610 
eubic inches ; the charge is 969 lb. of what is called ex- 
perimental slow powder, of hexagonal shape, with a 


ship. Five hundred and sixty of such cartridges form 


‘the “unit” for the Benbow in peace time. 


An initial velocity of 2,143 foot seconds was actually 
obtained on the 28th of March last at the proof butts, 
Woolwich Arsenal, with the second of the 111 ton guns. 
This was with 850 lb. of German powder only. It is 
not unreasonable, therefore, to assume that a higher 
velocity than that mentioned in our comparative state- 
ment might be regarded as norinal. Of course this 
greatly increases the penetrative power of the projec- 
tile, and the vis viva or energy stored upinit. Making 
use of the generally accepted formula— 


apes w v? 
vis viva = 
2g 
where w = weight of the projectile in lb. 
v” = Velocity in feet 
g = force of gravity (82°2)1 


we arrive at a muzzle energy with our newly construct- 
ed gun of no less that 57,304 foot tons, or nearly 5,000 
foot tons in excess of anything before arrived at, the 
greatest amount of energy before recorded being that 
of the 100 ton Elswick gun of 17 in. It is true that 
higher estimates have been given by various writers of 
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the energy developed by this weapon, but it must be 
remembered that they were conjectural. Lord Bras- 
sey gives it in a table as 61,200 foot tons. As, however, 
in order to proauce this abnormal energy he quotes a 
muzzle velocity of 2,214 foot seconds, which has not 
been obtained during the government trials at the 
Woolwich butts, the figures resulting from these vefoci- 
ties are misleading and untrustworthy. Be it asit may, 
however, the 111 ton gun stands unrivaled among its 
compeers, and the Benbow, Sans Pareil, and Victoria 
will have by far the most powerful armament afloat in 
all the navies of the world. We only regret one cir- 
cuinstance connected with the mounting of these guns. 
It is that they shoufd be so entirely exposed above the 
open turrets. Tifs, however, 1s a defect of the Admiral 
construction which cannot, we fear, be remedied. 
et 
LEWIS MUHLENBERG HAUPT. 
BY Cc H. H. 

Could the spirit of progress have taken its place a 
hundred years ago 1n the neighborhcod of the morn- 
ing star, and watched the American continent as it 
slowly turned toward the dawn, it would have seen a 
country wearing still the undisturbed livery of nature, 
and unsubdued by the thought of nan. In that grand 
kaleidoscope, prairie and forest, mountain and valley, 
succeeded each other in endless variety, and when the 
gilded crests of the Coast Range and Sierra Nevada 
finally sank out of sight beneath the horizon of the 
Pacific, the vast ocean that stretched into the distance 
bore no fleet upon its bosom. 
ing night was lessened only by the radiance 
of occasional village lamps or savage camp fires. 

But to-day could that same spirit, with Mer- 
cury for company, follow the advancing light 
from ocean to ocean, the same broad plains 
and lofty mountains, the same swift rivers and 
fertile valleys, would meet the eye as before, 
yet everywhere would be seen the dominance 
of man, the master. The plains are yielding 
harvests, the ‘mountains, stores of gold and 
iron ; the torrents have been bridged and the 
valleys converted into homes. Swift steamers 
cross its waters, and loaded trains its lands. On 
all sides would be seen the wonderful results 
of human activity. No magician has been at 
work, though even the conjurer’s art could 
scarcely have been more potent. Back of each 
of these changes there has been an idea, and 
back of the ideaaman. The modern magician, 
at whose touch distance is annihilated and 
busy cities spring into being, is the engineer. 
It is his collective work that has changed the 
face of nature. 

It is said that the best history is biography. 
In science and engineering as well, the best 
record of ideas is to be found in the lives of 
the men who held them. In presenting, then, 
a brief sketch of one of the busiest of these 
workers, there is givena fragment of the his- 
tory of progress. 

Professor Lewis M. Haupt, whose activity as 
an engineer perhaps entitles him to be called 
the successor of Captain Eads, is a native of 
Pennsylvania. He was born at Gettysburg, on 
March 21, 1844. His father, General H. Haupt, 
was at that time professor of mathematics at 
Pennsylvania College, but shortly afterward 
becoming connected with the Pennsylvania 
Railroad, he removed his family to Harrisburg, and 
subsequently to Philadelphia. Professor Haupt’s boy- 
hood was spentinan engineering atmosphere. He at- 
tended the public schools for a short time, but his 
health being delicate, out-of-door exercise was recoimn- 
mended in place of the school room. 

As General Haupt now assumed the contract for 
building the Troy and Greenfield, Railroad, and the 
Hoosac Tunnel, the son had an excellent opportunity 
to put this recommendation into practice. He was 
but fourteen years of age when his engineering work 
began. School, however, was not entirely given up. 
The winters were spent at the Greenfield and Cain- 
bridge High Schools, and later at the Lawrence Scien- 
tific School. From the latter institution he was ap- 
pointed by President Lincoln, in the fall of 1863, to 
a cadetship at West Point. Four years later Pro- 
fessor Haupt was graduated and immediately assigned 
to duty in the United States corps of engineers. His 
first work in the service was with a party then con- 
ducting the triangulation of Lake Superior. 

It is generally considered somewhat of a disadvan- 
tage that Americans move around so much, but it has 
the compensation of affording a wide experience. 
Though the severe climate of the lake region made it 
very soon necessary for Professor Haupt to apply for 
a change of duty, the experience gained there was 
of great value to the engineer and future teacher. In 
the spring of 1869, the young lieutenant was ordered 
to report to General Canby, then in charge of the 
Fifth Military District (Texas). The change from one 
frontier to another brought a corresponding change 
of duties. As aid and engineer officer, his work con- 
sisted chiefly in the examination of government build- 


The darkness of succeed-| time that should be devoted to his students. 


ings and military roads. He had also occasion to devise 
a scheme for the protection of, the Fort Brown Reser- 
vation from the encroachments of the Rio Grande. 

Again Professor Haupt’s work was of short dura- 
tion. In the fall he resigned from the public service 
in order to accept the position of assistant engineer 
and topographer in charge of the surveys of Fair- 
mount Park, in Philadelphia. He was engaged on this 
work for several years, collating the data for an elab- 
orate contour map, and locating and constructing the 
drives, drains, and other engineering features of this 
extended pleasure ground. 

In 1872 came another change of occupation. He 
was appointed an assistant examiner in the Patent 
Office in the class of engineering and architecture. 
Though enjoying rapid promotign, he resigned his 
position ina few months in order to accept the pro- 
fessorship of civil engineering at the University of 
Pennsylvania. Up to this time Professor Haupt’s life 
had been spent in gaining experience. He was now in 
a position where he could make good use of it, both as 
a student himself and as an instructor. It is at the 
university that his best work has been done. A pro- 
fessorship offers unusual opportunities to a man of 
ideas. The work of the position is itself constantly 


stimulating, while the leisure it affords permits him 
to undertake researches that would be quite impossi- 
ble to a busy man of affairs. 

* The danger of it is possibly that one may be tempted 
to let this outside work encroach too far upon the 
On 


Les V72 Lf Br GOA 


the other hand, if kept within proper bounds it adds 
greatly to the efficiency of the teacher, for it gives 
him a constantly increasing store of experience to 
draw upon. In this respect, Professor Haupt has 
been fortunate in the utilization of his spare time. 
He has spent the long vacations of summer in prac- 
tical engineering work. He has held appointments as 
an engineer in [charge of the light house service in 
making hydrographic surveys for the range lights in 
the Delaware, as an assistant in the United States 
Coast and Geodetic Survey, in charge of the geodesy 
of Pennsylvania, for five years, and of various works 
on the Northern Pacific Railroad. 

In 1877 the Engineers’ Club of Philadelphia was or- 
ganized, and Professor Haupt chosen as its first presi- 
dent. Itis now one of the largest and most influen- 
tial technical organizations in the country. The pro- 
ceedings of the club contain many of his contributions, 
the papers on Intercommunication in Cities, Rapid 
Transit, Harbor Studies, and Proposed Removal of 
Smith’s Island (in the Delaware River opposite Phila- 
delphia), being perhaps among the most important. 
The titles to Professor Haupt’s numerous articles and 
monographs, for his penhas been a very active one, 
show a wide range of subjects, but it will be ob- 
served that prominence has been given to those prob- 
lems of engineering which come the nearest to every- 
day life. 

However busy a nian way be, and however varied 
may be his occupations, first preferences are pretty 
sure to come to the surface if they have half a chance 
to do so. In Professor Haupt’s case, his first profes- 
sional work was in the triangulation of Lake Superior, 
and throughout the rest of his career his attention is 
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constantly reverting to the problems connected with 
water and waterways. At the present time his name 
is prominently before the public, on account of the 
valuable contributions of a practical character which 
he has made to our knowledge of the conditions es- 
sential to all harbor improvements. In his most re- 
cent paper on the subject, ‘‘ The Physical Phenomena 
of Harbor Entrances,” he has presented important 
discoveries and suggested new methods for a general 
solution of the difficult problem of improving the en- 
trances to all alluvial harbors. In recognition of the 
merit of these discoveries, the American Philosophical 
Society has just awarded him the Magellan premium, 
the}highest acknowledgment it is in their power to 
confer. The jealous care with which the honor is 
guarded by that conservative body may be judged 
from the fact that the award has been granted but 
twice during the past forty-five years. 

Like most valuable discoveries, Professor Haupt’s is 
so simple that the only wonder is that the engineers 
who have been spending such large amounts on at- 
tempted harbor improvements had not long ago found 
it out for themselves. He has shown that bars are the 
result of the increasing semi-diurnal action of the 
flood tide as it is affected by the general trend of the 
coast line and compressed toward the bight of the 
three large bays extending along the Atlantic coast 
from Cape Sable to Cape Florida. The mean tide at 
the salient points of these capes is bétween one and 
one and two feet. It gradually increases along their 
flanks to its maximum value at the greatest distance 
from the chord joining the points. The ebb 
channels and the crossings over the bar are 
moulded by this component. To prevent in 
part the compression and deflection of the ebb 
channels, Professor Haupt has proposed a bar- 
rier of peculiar form, which is designed to pre- 
vent the land from being carried into the chan- 
nel by the flood. It is so constructed, however, 
as to freely admit the flood tide to the inner 
bay, and concentrates the ebb. The length of 
the proposed barrier is ultimately to be about 
one-half that of the present jetty system. The 
latter, it is contended, does not fulfill the con- 
flicting conditions of this admittedly difficult 
problem. The method seems to be very sim- 
ple and efficient, and if carried into effect might 
reasonably be expected to accomplish much for 
our alluvial harbors. 

Professor Haupt is the author of several 
standard works on engineering subjects. He is 
also actively connected with a number of pro- 
minent societies besides the Engineers’ Club. 
When the scheme for reorganizing the public 
civil works was under discussion in 1885, he was 
one of the delegates and was assigned import- 
ant duties. The result of his investigations 
was published in Lippincott’s Magazine. His 
system of movable dais for use in tidal waters 
is familiar to most of the profession. 

As a teacher, Professor Haupt can best be 
judged by his results. He hasbeen a very busy 
man outside of the university, but his work 
there has gained rather than suffered by this 
activity. It has brought the student into 
actual contact with the problems of the times. 
It has undoubtedly been a great help to them, 
and has given them a working efficiency unat- 
tainable by more abstract methods of instruc- 
tion. The department of civil engineering ranks 
among the first in an institution which enjoys the dis- 
tinction of numbering among its faculty some of the 
most eminent men in America. 

—_— tO oe 


The Elements not Patentable. 


In arguing the Bell telephone case before the Com- 
missioner of Patents the other day, Robert G. Ingersoll, 
one of the counse/, closed his argument with the fol- 
lowing pertinent remarks, which it will be well for all 
inventors to remember. The conclusions are sound and 
as applicable in other cases as the one on which the 
learned counsel made the application: 

‘*I do not believe any ian can patent the idea of 
sending speech by electricity. He can patent devices 
by which that can be done, but he cannot get a patent 
on the lightning. A man can patent a water wheel 
but he cannot patent the water, or say to the water you 
cannot turn any other wheel but mine. A man can 
patent a windmill, but not the wind, and any man who 
cau inake a better mill may use thesame wind, because 
we do not get our entire stock of wind from the Patent 
Office or from the attorneys on the other side. Wind 
is the free gift of all politicians, and, looking at the at- 
torneys of the Bell people, without wind where would 
your case be?” 


i 


Ir is said that a finely polished lusterless surface can 
be produced in steel by rubbing, after tempering ona 
smooth iron surface with some ground oilstone till it is 
perfectly smooth and even, after which it should be 
laid on a sheet of paper, and rubbed backward and 
forward till it acquires a fine dead polish. 
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UMBROMANIA. 

The idea of projecting the shadows of different ob- 
jects (among others, the hands) upon a plane surface is 
very ancient, and it would be temerary to attempt to 
assign a date to the creation of these animals and 
classic figures, such as the 


finger that is isolated, the fore, ring, and middle fingers 
resting against each other; then it is the separation of 
the fingers into two groups, the little finger against 
the ring finger, and the middle against the fore finger, 
the latter and the ring finger making as wide an angle 


rabbit, swan, negro, etc., that 
have served to amuse children 
in the evening since time im- 
memorial. 

Within a few years, these 
rude figures have been im- 
proved, and we are going to 
show how the play of shad- 
ows has now become a true 
art instead of a simple diver- 
sion. The’ Italian painter 
Campi was one of the first 
who thought of adding new 
types to the collection of fig- 
ures capable of being made 
with the shadow of the hands. 
He devised amusing forms of 
animals that delighted the 
school children before whom 
he loved to exhibit them. His 
imitator, Frizze, imported the 
nascent art into Belgium, and 
it was in this latter country 
that our countryman, Tre- 
wey, got his knowledge of it. 

Trewey was not long in dis- 
covering that umbromania 
was capable of improvement, 
and, after patient exercise of 
his fingers to render them 
supple, he succeeded in pro- 
ducing new silhouettes, which 
are, each in its kind, little masterpieces. Before giving 
a glimpse of these, we must point out what the various 
exercises of the hands and fingers are that it is indis- 
pensable to perform in order to reproduce such figures 
more or less perfectly. 

The first exercise consists in bending the little finger 
as much as possible without moving the others, while 
the hand is spread out. It must be understood that all 
that is done with the right hand must be repeated with 
the left. 

The two hands being once broken in to this motion, 
the little finger is raised and 
an effort is made to bend the 


Fig. 4—-TREWEY EXHIBITING UPON A STAGE. 


as possible. Then comes the assembling of the fingers, 
the extremities of each being hidden behind the middle 
finger, so that the hand has the profile of a spear head. 

Finally, we have the exercises in which each finger is 
made independent of the others, one being bent to the 
first, the other to the third joint, the latter extended 
as when the hand is open, the former elongated and 
at right angles with the hand. 

It is through such a series of exercises of the fin- 
gers that Trewey has made his hands so supple that 
he not only can form the most diverse figures upon a 


middle and ring fingers, while 
the fore and little fingers re- 
main extended. 

The third exercise consists 
in bending solely the two last 
joints of the fore and little 
fingers, while the ring and 
middle fingers are bent in- 
wardly. In this position, if 
the thumb be bent inwardly, 
it will be found that the 
shadow made by this profile 
on the wall will form the head 
of acat. 

The fourth exercise consists 
in leaving the two last joints 
of the first and little fingers 
bent, and in extending the 
middleand ring fingers. After- 
ward follow exercises in sepa- 
rating the fingers from each 
other by opening them in the 
direction of the width of the 
hand. First, it is the little 


Fig. 2THE FISHERMAN, 


screen, but can also give them motion and life. 
Thé swan smoothing its plumage, the bird taking 


| flight, the cat making its toilet, the tight rope dancer, 
‘who, after saluting the public, rubs chalk, on her feet 


before walking on to the rope, are true wonders, and it 
is hard to believe that these 
perfectly accurate profiles are 
obtained solely by means of 
the shadow of the hands. The 
artist has thus far devised 
more than 300 figures, and 
his inventive mind is leading 
him to get up new ones every 
day. 

Instead of reproducing a 
large number of these, we 
have thought it would be 
better to devote ourselves to 
the study of one in particu- 
lar, in order to initiate our 
readers the more perfectly 
into the art of umbromania. 
Let us, for example, take the 
dog’s head represented in Fig. 
1(No. 1). The ears are erect, 
the snout is thrust forward, 
and we conjecture that the 
animal has just scented a 
choice bit. In fact, he is 
snapping at it, and No. 2 
shows us the efforts that he 
is making to swallow his prey, 
which is represented by the 
angle of the bent forefinger 
that moves in the mouth. 
After strong efforts, the 
mouth is seen to close (No. 3), 
showing the act of swallow- 
ing. A progressive motion of the hand shows us 
the ‘swelling of the throat caused by the descent 
of the food in the wsophagus. One would imagine 
that he had before him the shadow of a genuine dog, 
so wonderful, natural, and accurate are the motions. 
After this laborious repast, we finally see the animal 
yawning voluptuously, the middle finger representing 
the tongue, which cleaves to the palate, and the gen- 
eral profile of the head expressing the completest be- 
atitude. 

It is very evident that in order to reach such a de- 
gree of perfection, the artist 
must be naturally endowed 
with great manual! dexterity, 
without which the prepara- 
tory exercises would give no 
result. There are signs by 
which such dexterity is recog- 
nized, and an attentive ex- 
amination of Trewey’s hand 
has enabled us to verify the 
laws laid down by Mr. H. 
Etienne upon the nutive per- 
fection of the senses. Thirty- 
five years of research have 
permitted Mr. Etienne, who 
has been continuously in con- 
tact, in shops, with Swiss 
watch makers’ apprentices, 
experienced workmen, and 
artists even, to find a certain 
criterion by which to judge 
of aptitudes in different 
trades and several profes- 
sions. 
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Fig. 1—SHADOWS OF A DOG SWALLOWING A PIECE OF MEAT. 


A young Frenchman who, 
after reverses of fortune, was 


Fig. 6—THE PREACHER IN THE PULPIT. 
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desirous of giving up the study of the law in order 
to learn watch making, presenting himself one day be- 
fore Mr. Etienne at the shop of a skillful master of ap- 
prenticeship, who received the intelligent countenance 
with eagerness ; but, while pressing the hand of the 
future apprentice, a cloud passed over the face of the 
placid master clock maker. ‘‘ What did you feel, then, 
in pressing the hand of that young man who has just 
gone out?” asked Mr. Etienne. ‘“ With hands like his 
we don’t make a watch maker,” was the reply, and the 
prediction came true. It was as a consequence of this 
conversation that Mr. Etienne sought and discovered 
the following rules, that we think we can reproduce 
without straying from our subject. 

The characteristic of dexterity is shown in the first 
place by the curve of the thumb arched outwardly. 
This is an indispensable condition for the handling of 
the hammer. The blacksmith, who wields with his 
arm the heavy striking mass that he lets fall perpen- 
dicularly, without deviation, repeatedly upon the same 
point ; the file cutter, who strikes so regular blows upon 
the chisel that no flaw is visible in the cut, so equal 
everywhere is the imprint of the tool—these and all 
superb workmen, all artists who shape white bot iron 
with the hammer, who chisel the precious metals, who 
sculpture marble and stone, owe the exact precision in 
the force and accuracy of theblows that they give with 
the hammer to the suppleness of the first joint of their 
thumb. To this natural gift they owe their fortune, 
for, in shops, selection is made, to the profit of the 
most skillful, of those alone to whom the most difficult 
and most delicate work can be intrusted. 

A second characteristic of skillfulness is indicated 
by the faculty of reversing the metacarpal phalanges of 
the fingers, so that when the hand is extended it is con- 
vex. On the greater or less flexibility of all the joints, 
either at the base or extremity of the fingers, depends 
the dexterity and skillfulness displayed in work exe- 
cuted with the file, plane, or lathe. 

This suppleness cannot be independent of that of the 
thumb, but it does not replace it; while the curved 
thumb will more easily dispense with the great flexi- 
bility of the other fingers. These two characteristics 
are in most cases united. 

Trewey’s hand, reproduced by moulding, figures in 
several English museums. It possesses the faculty of 
reversal of the phalanges to the highest degree, and the 
thumb, which is of wonderful suppleness, renders 
Trewey, as we shall see, the greatest ‘services in the 
formation of his shadows. Let us add that his fingers, 
which are long and slender, differ very perceptibly in 
length, the middle finger, for example, exceeding the 
ring finger by nearly an inch. 

In addition to the profiles of men and animals com- 
posed by the artist, the latter, by means of a few acces- 
sories, exhibits to us living persons playing amusing 
pantomimes. Here, for example (Fig. 2), we have a 
fisherman. A piece of cardboard, properly shaped and 
held between two fingers, forms the hat ; the boat isa 
piece of wood held in one of the artist’s hands; a me- 
tallic ring holds the fish pole against the thumb of the 
other hand, and it isopposite this latter, bent as shown 
in the figure, that we observe all the emotions of the 
fortunate fisherman, who, phlegmatic at first, and liven- 
ing up when the fish bites, finally is triumphant when 
he has it at the end of his line. It is necessary to have 
witnessed all these little scenes in order to understand 
how, by means of his fingers alone, the artist can evoke 
the laughter and applause of hundreds of spectators. 
Here, now (Fig. 3), we have a scene with two persons. 
It is a fight between a janitress and oneof her tenants. 
As may be seen, the accessories are here very simple 
again. We believe that with a little practice our read- 
ers might succeed in reproducing these little scenes, 
and even get up new ones. 

To make the shadows sharp, the following things are 
indispensable: The source of light must bea single 
lamp inclosed in a projecting apparatus, throwing very 
divergent rays. The lens must consequently be of very 
short focus. The electric light or oxyhydrogen lamp 
necessary tn a theater may be replaced at the amateur’s 
house by a lamp, or, better, by a wax candle, or, in- 
deed, even by a common candle that gives very sharp 
shadows. The mirrors in the room where the exhi- 
bition is given must be veiled in order to prevent re- 
flections, and all brilliant objects must be removed. 
When the oxyhydrogen lamp is used, the screen is 
placed ten feet awayfrom the light, and the artist’s 
hands at three feet from the same, and consequently 
atseven from the screen. But it will be understood 
that there can be no absolute rule about this, all de- 
pending upon the scale of the figures. It suffices to re- 
call the fact that the nearer the hand is brought to the 
light, the more the shadow enlarges and loses its inten- 
sity, while on bringing the hand nearer the screen the 
shadow becomes sharper, but smaller and smaller. 
Fig. 5 shows Trewey exhibiting the scene of the 
preacher in the pulpit. The canopy is formed by the 
arm and the first phalanges of the fingers, bent at right 
angles, while a block of wood affixed to the arm near 
the wrist forms the pulpit. In order that the preacher 
nay appear smallerthan the pulpit, he must necessarily 
be nearer the screen, and this explains the distance 
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apart of the artist’s arms in our engraving, the screen 
being situated in front of the arm that forms the 
preacher. The necessary distances, however, are best 
determined by experiment.—LLa Nature. 


Driving the Jack Rabbits. 

The Bakersfield people celebrated new year’s Mon- 
day with their initial round-up of the rabbits at Henry 
Borgwardt’s ranch, four miles from town, westward, 
There was a circular corral at the corner of his alfalfa 
field, where the sagebrush and pasture lie side by side. 
From this inclosure two wings of lath fence were 
stretched at right angles fora few hundred yards. 

By 2 o’clock in the afternoon a large number of peo- 
ple had gathered, some on horseback, others in light 
vehicles. They had a commanding officer and a few 
field managers. No dogs were allowed upon the 
ground, and but a few guns in the hands of experi- 
enced sportsmen. The crowd having been so distri- 
buted and marshaled as to form a curving line about 
a mile in length, a signal to move forward was given 
and the drive toward the corral commenced. The 
area inclosed by the drivers must have been less than 
a square mile, but the Hcho says that ‘‘as they drew 
near the apex of the triangle it seemed as if there were 
acres of rabbits. Of course a great many ran back 
past the people, and several hundred were killed with 
sticks while doing so, their fright being so great that 
they would run within a few feet of one’s conveyance. 
When the corral gate was shut, it was found that the 
drive had been a grand success. By actual count after 
they were killed, there were 1,126 rabbits in the pen. 
Another march was ordered, and by passing over the 
saine territory 796 rabbits were corraled and killed, 
besides a large number that fell by the way. It was 
generally believed that 2,500 was a safe estimate of the 
total number killed in the two drives.” 

Of course no firearms whatever can be used inside 
the corral, only clubs are permissible. Another ob- 
server writes: ‘It looked like very cruel sport, but 
their destruction is an inexorable necessity. Relent- 
less war must be waged against them or they will take 
entire possession of the country.” 

This method of dealing with the destructive rodents 
bids fair to become quite general where they abound 
and thelay of the land favors ; and as our “rabbits” 
are all hares, which know not the trick of escaping 
into burrows, the results of the process are compara- 
tively certain. © 

At Bakersfield, Kern County, on January 10, there 
was a great rabbit drive. The account of the affair 
given in the Hcho of January 12 is so sprightly, and 
contains so many valuable practical hints as to how a 
drive must be managed in order to secure the greatest 
success, that we quote it bodily : 

In accordance with posters generally circulated about 
Bakersfield, a second rabbit drive took place at H. L. 
Borgwardt’s ranch, the same place as the former one. 
At 1:30, the hour set for the meeting, at least 500 
people had assembled on the grounds, and after par- 
taking of the generous lunch prepared by Messrs. 
Swain and Borgwardt, proceeded to the place where 
the drive was to be held. 

Preceding this, Commander McCord had sent a large 
delegation of horsemen to ‘‘round up” the rabbits in 
the field west of that where the principal work was 
to be done, so that by the time the crowd was ready 
to move in a body to the place where the drive was to 
commence, hundreds of rabbits had been driven out 
before them. ; 

Companies were rapidly organized, 20 men on foot 
being assigned to each captain who was mounted. 
Eleven companies of men and boys were given posi- 
tions, and two of ladies and girls under command of 
lady captains; and itis claimed by those present that 
more enthusiastic hard work was done by the latter 
than by any one else. Two large companies of men 
and boys on horseback, commanded by competent cap- 
tains, were placed at the extreme right and left wings. 
The whole command formed a semicircle. 

When all were in position, the commander raised 
his handkerchief, the signal for the start; this was re- 
peated by his assistants and the captains, and simul- 
taneously the whole line began a quiet work toward 
the corrals. At first the rabbits trotted slowly ahead 
of the drivers, but soon the horsemen on the left wing 
opened up a general shout, contrary to the programme, 
which so excited the rabbits that they turned toward 
the right wing, and ever so hard work of those in 
charge of that wing could not keep half of them from 
passing the line. 

As the circle gradually closed, the drivers made a 
more compact body, so that when they reached the 
rabbit-tight wings there was little chance for a rabbit 
to go back without encountering one of the clubs in 
the hands of the footmen. Hundreds of them were 
killed in this way. 

Just before the gate to the corral was reached, there 
was a general disposition on the part of the rabbits 
to turn toward the crowd. Had the latter been held 
in check for a minute, so as to give the rabbits an op- 
portunity to see the gate, every rabbit would have 
been captured, but there was no such delay, and the 
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result was that nearly half of them went through the 
crowd. 

It was estimated that 2,000 were corraled this drive. 
They were speedily killed with clubs and a second 
drive ordered. Commander McCord sent a large force 
of horsemen into the field north of the one where the 
main drive was held, to drive the rabbits in front of 
the companies, and it proved to be an excellent move, 
as it increased the count in the next drive by at least 
1,000. Aside from the shouting by those on horseback, 
the last drive was as near a success as any one could 
wish. At the close, when fully 3,000 rabbits were 
massed in front of the gate, undecided which way to 
turn, the commander and _ his assistants held the 
crowd in check until the rabbits started for the gate, 
when a general rush was made, and in an instant 3,000 
more rabbits were in the corral. After the killing a 
count was ordered, and the number was 5,075 in the 
corrals, and it was estimated that at least 500 were 
killed on the outside. This would total over 8,000 rab- 
bits killed inside of one week on a field of less than 
300 acres. 


= +O > 
Phetographing Invisible Objects, 

New means for the photographie study of the stars 
has recently been devised by Mr. C. Zenger, which may 
probably find other applications in science. Mr. 
Zenger, struck by the phenomenon that the summit of 
Mont Blane retained after sunset until half-past ten a 
phosphorescent bluish appearance, thought it possible 
to utilize it for obtaining a photograph of the moun- 
tain. For this purpose he projected, by means of a 
photographic camera, the image on a plate covered 
with a layer of Balmain’s luminous paint. After an 
exposure of a few seconds, this plate was held in con- 
tact in the dark with a dry photographic plate, and at 
the end of an hour the image of the mountain was 
obtained complete with all details, as if taken in the 
ordinary way. This result permitted conclusions to 
be drawn that the carbonate of lime exposed during 
the day to a brilliant sunshine emitted during the 
night invisible but very actinic rays. Experiments 
were made at Prague, where very fair photographs of 
the buildings surrounding the observatory. were ob- 
tained during night time, which seems to confirm the 
theory that light can be absorbed and slowly re-emitted, 
and that the images of invisible objects can be fixed in 
the darkness by means of actinicrays. This new pro- 
cess will no doubt be of service in the preparation of 
astronomical maps, but can be’applied to other things. 
Ordinary paper also possesses the property of return- 
ing light, and when impregnated with fluorescent solu- 
tion, such as nitrate of uranium, latent pictures can be 
obtained, which can be developed months afterward, 
if they have been preserved in the dark in perfectly 
dry air. Mr. Zenger has studied this subject for more 
than two years, and has succeeded in preparing plates 
sensitive to all the radiation of the solar spectrum, 
from ultra violet to ultra red. He thinks there can 
be little doubt that, by rendering the invisible rays 
visible through their photographic effects, many fresh 
revelations about the constitution of the universe and 
its component natural objects may be obtained.— 
Tron. 

a 
Stones in Seals’? Stomachs. 


At a recent meeting of the Bristol Naturalists’ So- 
ciety, Dr. A. J. Harrison read a paper on ‘‘ The Bal- 
last Bag of the Seal.” The seals are carnivorous main- 
nals divided into two classes—the Phoce, or common 
seals with rudimentary ears, and the Otariz (sea lions, 
bears, elephants), which have the ears developed. Ac- 
cording to the fishermen, the Otariz# have an internal 
pouch known as the ‘‘ ballast bag,” because it is always 
found to contain a number of rounded stones. The 
presence of these is accounted for by saying that when 
the animals grow very fat they become so buoyant as 
to be unable to sink below the surface of the water 
without the aid of some ballast, which they secure by 
swallowing stones. This theory implies the possession 
by the seals of considerable reasoning power. Obser- 
vations have shown that the so-called ‘‘ ballast bag” is 
only the stomach ; and accordingly some people have 
suggested that the stones are intended to assist in the 
trituration of food, in somewhat the same manner as 
in the gizzard of fowls. Other persons suppose the 
stones subserve no useful purpose, and are accidentally 
introduced with the food, orin play. In the seals and 
sea lions at the London Zoo similar rounded stones 
have been found, large numbers of which are quite 
foreign to the geological character of the district. A 
Newfoundland seal which died at the Clifton Zoo in 
1886 was examined by Dr. Harrison, who found in the 
stomach gravel, nuts, and pieces of stick. 

on 0a pp 
Cable Roads in England. 

According to our English exchange papers, the cable 
system for tramways has just been introduced at 
Birmingham. They speak of it as marking another im- 
portant departure in the mode of street travel, and 
prophesy its wide introduction in other cities. A cable 
road is now being constructed between Kensington anc 
King William Street, old London. 
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ENGINEERING INVENTIONS. 


A car coupling has been patented by 
Mr. Edward A. Olmstead, of Buffalo, N. Y. The main 
objects of this invention are to relieve the car body 
timbers of buffing or pulling strain, and to so mount 
the drawbar that no actual strain will fall upon the 
king pin or bolt, the invention covering various novel 
details of construction and combinations of parts. 


A frogless switch has been patented 
by Mr. Frank Nemacheck, of Appleton, Wis. _Com- 
bined with the main line rails, an intermediate rail 
xection and siding rail section, ig an auxiliary rail con- 
necting with either of the intermediate rail sections, an 
operating lever connected to a rod, and §-shaped crank 
connections, to dispense with the use of the ordinary 
form of frog. 


A car coupling has been patented by 
Mr. Carlos J. Warren, of Jamestown, Dakota Ter. A 
spring-actuated bumper bar is held to slide at one side 
of the drawhead, a dog being pivoted upon the bar 
and a lift bar pivoted below the bar, with a crank arm 
adapted to engage the dog, with other novel features, 
making a coupling which can be operated without pass- 
ing or standing between the cars. 


0-0 __-_- 
MISCELLANEOUS INVENTIONS. 


A combination tool has been patented 
by Mr. Joseph Brouse, of New Berlin, Pa. It consists 
of a hammer, saw, square, nail puller, and plane, all 
mounted on a single handle, in a novel way. 


A saw file adjusting weight has been 
patented by Mr. William Moore, of Mooney, Ind. The 
invention consists in combining with a file handlea 
pendent weight by which the file may aiways be held at 
the same angle, thus insuring uniformity in the angles 
of the teeth. 


A machine for winding bobbins for 
sewing machines has been patented by Mr. George H. 
Willey, of Abington, Mass. This invention covers a 
novel construction and combination of parts, making a 
machine which is simple, and easily and quickly 
operated for winding one bobbin at a time. 


A snapper attachment for whips has 
been patented by Mr. William Becker, of Brooklyn, N. 
Y. It isdesigned to form a rigid and durable connec- 
tion with the whip tip, and consists of a stiffening piece 
of tubular section of a quill, embracing the tip, a 
plaited covering extending over the whip tip and 
strengthening piece, and forming a loop. 


A mechanical movement has been pa- 
tented by Mr. Abraham L. Akins, of Larimer’s Station, 
Pa, The invention covers a novel construction and 
combination of parts, so arranged as to be operable by 
hand or foot, and applicable for use in the transmission 
of power to almost any form of light machinery. 


A measuring faucet has been patented 
by Mr. Ole Martinson, of Meridian, Wis. The inven- 
tion covers novel combinations and constructions of 
parts for use in relation to a suitable supply, whereby 
accurate measuring is accomplished without waste, or 
the entrance of dirt or insects to the liquid or com- 
modity being measured. 


A coffee pot has been patented by Mr. 
Harry B. Cornish, of Blue Earth City, Minn. It is of 
that class having an inner vessel to hold the ground 
coffee, into which boiling water is poured and allowed 
to percolate through the coffee and a strainer into the 
main outer vessel, the invention covering novel details 
of construction and combinations of parts. 


A rounding jack for hat brims has 
been patented by Mr. Michael Hild, of Philadelphia, 
Pa, 
tion of the same inventor, and covers a sectional rod 


for operating the knife stock, whereby, when the stock ! 


is drawn back nearly to the end of the jack, the rod 


may be contracted so as not to be in the way when ! 


using the jack. 


A surgical splint has been patented | ,, 


It has exten- ; 


by Miss Annie Caller, of Albany, N. Y. 
sible side rails, a plate connected thereto forming rests 
for both legs of the patient, straps for securing the 
patient, and other novel features, making a simple and 


inexpensive apparatus, which may be quickly and easily j 


applied. 
A ticket holder has been patented by 


Mr. Moses H. Straus, of Columbus, Ohio. It consists 
preferably of a single piece of wire bent upon itself in 
novel form, making a device capable of ready and easy 
attachment to a bolt or piece of goods to retain a label, 
and also for attaching a ticket to articles of apparel or 
goods. 


A wagon seat has been patented by 
Mr. Charles Van Horn, of Bethlehem, Pa. 
are secured to the longitudinal center of the seat, in 
combination with pivoted boards provided at the center 
with arms linked together and to the springs, in com- 
bination with supporting irons, so that the seat will 
hax} only a level up and down motion. 


A lock for firearms has been patented ; 


by Mr. Jacob Nicely, of Enon Valley, Pa. It is a com- 
bination of two locks, the sears of which have lugs pro- 
jecting inwardly and arranged in different planes, a 
trigger being centrally located in the stock between the 


locks, whereby provision is made for releasing either | 


of the hammers or both in rapid succession. 


A device for weighing and sacking 
grain has been patented by Mr. Charles E. Cole, of 
Somerville, N. J. The invention covers a novel con- 
struction and combination of parts, affording means 
whereby the grain is automatically weighed and sacked 
on passing from the thrashing machine, the grain being 
delivered continuously without interfering with the 
weighing. 


This invention relates to a former patented inven- ; 


Springs | 


\ 10. 


to the top of the tube, and a float adapted to slide freely 
in the tube, the float being seen only when the receptacle 
is nearly full. 


A washing machine has been patented 
by Mr. Marvin Newton, of Girard, Pa. A rocking rack 
or open bottom is journaled in a tub, a rocking presser 
being journaled above the rocking bottom and made 
hollow at the under side, and having air holes and valves 
closing them, to induce suction, whereby the washing 
of clothes may be accomplished thoroughly and quickly. 


A washing machine has been patented 
by Mr. Jeremiah Biddison, of Moscow, Idaho Ter. 
Combined with a tub having a reciprocable pounder is 
a frame with a mortise in one of its cross bars centrally 
mounted upon the heads of the pounder and adapted to 
be reciprocated between the sides and over the ends of 
the tub, with over novel features, making a machine of 
simple construction and very efficient in operation. 


A brick kiln has been patented by 
Mr. Jacob Buhrer, of Constance, Baden, Germany. It 
is provided with aseries of chambers, gas generators 
and gasometers, and with air and gas conduits, arranged 
in a novel way, whereby one portion of the kiln may be 
isolated from other parts, and two chambers may be 
fired at once, securing a larger production of brick, tile, 
terra cotta, etc. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


FEBRUARY NUMBER. 


TABLE OF CONTENTS. 

1. Elegant Plate in Colors showing the perspective 
elevations of two Dwellings at Orange. N. J., cost- 
ing about Five Thousand Dollars each, with floor 
plans, sheet of details, etc. 

2. Plate in Colors of a House in the Colonial style, 
costing about Five Thousand Five Hundred Dollars, 
with floor plans, sheet of details, etc. 


3. Elevation and first story plan of a Splendid Apart- 
ment House.—-Geo. H. Griebel, architect, New 
York. 


4, Perspective view and floor plans fur a Suburban 
Residence, costing Sixteen Thousand Dollars. 

5. Illustrations consisting of plans and perspective, for 
a corner house to cost about Five Thousand Five 
Hundred Dollars. 


6. Views of two substantial Dwellings, at Springfield, 
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An indicator for non-transparent re- ofthis work have won for it the Lanezst CrrcuLATION 
ceptacles containing liquids has been patented by Mr. of any Architectural publication in the world. Sold by 


Frank H. Palmer, of Long Island City, N. Y. Com- 
bined with a reservoir is a tube secured to the top and 
extending inwardly, a transparent cover being secured 


all newadealers. 
MUNN & CO., PUBLISHERS, 
361 Broadway, New York. 


Special. 


HEARTS, 


Until within a few years the diseases of the heart and 
of the system were in nearly all cases reached through 
the stomach, for the doctors said: ‘“‘ Wecannot, of course, 
reach the heart directly. How can we?” 

This question, asked twenty-five years ago, was only 
partially answered—it was only guessed at—until the 
discovery of ‘Compound Oxygen.” Drs. Starkey & 
Palen, the physicians who have been so successfully ad- 
ministering this remedy, answer the question by telling 
of their experience. They call attention tothe fact that 
en the completion of thecircwitof the system, all the blood 
whichhas been thrown out by the heart comes back to the 
heart by the way of thelungs. Here it finds a great field for 
aeration, exceeding inarea the entire outer surface of the 
body. Here, with the air, the oxygen reaches the blood. The 
returning blood, entering the heart invigorated, adds new 
vigor to that organ, and, with less effort, a greater volume is 
sent forward, carrying vigor and comfort through all the 
arteries and veins in its circwit. This is a very brief state- 
ment of the method of cure by Oxygen. But a reading 
of the letters of patients who speak of thecomfort the 
Treatment gave them, of the relief of heart trouble, 
and of the ability to sleep,after being for months or 
years deprived of it by palpitation or flutteringof the 
heart, will be the best evidencethat could be produced 
that the right method of cure for disease has been found 
in “Compound Oxygen.” And the value of the state- 
ment will not be decreased by its brevity. 

The curiosity as to what Compound Oxygen is may be 
gratified by any one who will take the trouble to write a 
postal card or letter of request to Drs. Starkey & Palen, 
at 1529 Arch Street, Philadelphia. They publish a 
brochure of two hundred pages, entitled Compound Oxy- 
gen—Its Mode of Action and Results, which will be sent 
free. 


Business and MPersonal. 


The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 


Teather Link Belting is the most reliable for swift 
running machinery. For particulars write Chas. A. 
Schieren & Co., 47 Ferry Street, New York. 

SOUTH BOSTON LRON WORKS, July 1, 1887. 
CHAS. A. SCHIEREN & Co., 47 Ferry St., N. Y. 

We have been using one of your 4% inch Link Belts on 
quarter turn’for the last four months. It has done its 
work ina most satisfactory manner, and we take pleas- 
ure in recommending it as the most perfect quarter turn 
belt we have ever used. Yours very truly, 

Wo. P. HUNT, JR., Supt. South Boston Iron Works. 


For Steam Heating—the Dunning Patent Wrought 
Iron Boiler. Over 13,500 in use. Manufactured by New 
York Central Iron Works, Geneva, N. Y., U.S. A. 


A patent for $100. Copy, 10c. L. box120, Concordia, 
Kan. 


“The Improved Greene Engine.’’ Steam closing 
mechanism. Sole builders, Providence, R. I., Steam En- 
zine Co. 


Small boat eng.and b., $90. LouisSahm, Indls., Ind. 


Wanted—A thorough mechanic, well posted in the 
manufacture of locks and of builders’ hardware in all 
its branches, and capable of taking charge of a large fac- 
tory as general foreman. State past experiences, etc. 
Address “ Manufacturer,” P. O. box 773, New York. 


Patent button fastener, No. 376,497, for sale, or placed 
on royalty. Address A. L. Winn, Hillsboro, Ark. 


Wanted—A first class traveling salesman, with expe 
rience in selling machinery. Apply by letter to“ H.,” 
box 773, New York. 


Don't figure percentage and make mistakes. Send for 
circular. Ladd’s Discount Book, 35 Chambers St.. New 
York. 


The Diamond Prospecting Co. 22 W. Lake St., 
Chicago, Ill., general agents for the Sullivan diamond 
prospecting drills. 

Parties requiring milling machine or screw machine 
work furnished in large or small quantities, will please 
write to the manufacturers, E. E. Garvin & Co., 189, 141, 
143 Center St., New York City. 


For House Pumping.—For sale cheap—A 5/’ Rider 
air engine, with 1'’ pump. But little used. H. N. M., 
P. O. box 773, New York. 

Foree Bain, 76 Market St., Chicago, designer and con- 
structor. Electrical apparatus, fine and special ma- 
chinery, etc. 


For Sale—A Springfield gas machine, 600 light, with 
all the appurtenances. {In goodorder. Apply to Secre- 
tary of the Northern Liberty Market Co., Washington, 
D.C. 


Nickel Plating —Manufacturers of pure nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
“Little Wonder.” A perfect Electro Plating Machine. 
Agentsof the new Dip Lacquer Kristaline. Complete 
outfit for plating, etc. Hanson, Van Winkle & Co., New- 
ark, N. J.,and 92 and 94 Liberty St., New York. 

Burnham’s New Improved Turbine. Sold at cost of 
manufacturing and advertising. Address York, Pa. 


Perforated metals of all kinds for all purposes. The 


Robert Aitchison Perforated Meta! Co., Chicago, Tl. 


For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 188 Jackson St., 
Chicago, Ill. 


The Railroad Gazette, handsomely illustrated, pub- 
lished weekly. at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 


The Knowles Steam Pump Works, 113 Federai 
8t., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 


Link Belting and Wheels. Link Belt M. Co., Chicago. 


Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 


Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 

;The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
solence. Address Munn & Cow Publiahers, Now York. 
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Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests,on application. 

Curtis Pressure Regulator and Steam Trap. Seep.77. 


Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co.. Norwich, Conn. 


Multiple spindle drills, driven by endless belts, with 
adjustable tightener. New, novel, cheap. Dwight Slate 
Mch. Co., Hartford, Conn. 


Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 


We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419 and 425 East 8th Street, New York. 


The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 


Friction Clutch Pulleys. D. Frisbie & Co., N.Y. city. 


Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 28. 


Catarrh Cured. 

A clergyman, after years of suffering from that loath- 
some disease, catarrh,and vainly trying every known 
remedy, at last found a prescription which completely 
cured and saved him from death. Any sufferer from 
this dreadful disease sending a self-addressed stamped 
envelope to Prof. J. A. Lawrence, 212 East 9th St., New 
York, will receive the recipe free of charge. 


Wardwell’s patent saw benches, All sizes in stock. 
Rollstone Machine Co., Fitchburg, Mass. 
Send for new and complete catalogue of Scientific 


Books for sale by Munn & Co., 361 Broadway, N. Y. Free 
on application. 


NEW BOOKS AND PUBLICATIONS. 


THE ENGINEER'S CA'TECHISM, A PRAUC- 
TICAL TREATISE FOR THE USE OF 
THOSE IN CHARGE OF STEAM 
Puants. By George L. Fowler. New 
York : American Railway Publishing 
Company. 1888. Pp. 183. Price 50 
cents. 


This work isintended as a book of instruction for 
engineers in charge of steam plants, as to the most ap- 
proved methods to be employed in the prosecution of 
their duties. It is in the form of question and arswer, 


and‘will prove a useful little work for regular engineers 
as well as for those preparing for examination. 
low price should assure it a large sale. 


Its 


HINTS ‘TO CORRESPONDEN'’IS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent forexamination should be distinctly 
marked or labeled. 


(1) G. W. 8S. asks: 1. What material 
can I use to make a small model engine, that is easier 
cast than cast iron, and will work equally as well in 
the lathe andin the engine? Of what material, and in 
what way, can I make a small air tight valve, that will 
hold without leaking a cold air pressure of 10 to15 
pounds? A. For modelengine and air tight valve use 
brass or type metal. The valve may be given a metal 
seat perforated with a number of small holes and closed 
by an India rubber flap. 2. What isthe simplest chemi- 
cal I can use that will be affected by light passing 
througha negative placed over it? Don’t want a per- 
fect image, or any shading or half tints. A. For 
chemical affected,by light, you may use chloride or 
bromide of silver, or a solution of gelatine containing 
10 per cent of bichromate of potash dissolved init. 3. 
What is the best form of condenser now in use in con- 
nection with the steam engine for producing a vacuum 
in the cylinder? A. The surface condenser is the gen- 
eral typeof condenser now adopted. 4. Was the de- 
vice for cooking with the heat of an ordinary oil 
lamp, wherethe food was placed in an air tight ves- 
sel surrounded by water kept hot by the lamp, a prac- 
tical arrangement, or mere supposition? An account 
of it was published some time since by Mr. Atkinson, I 
believe. A. The device for cooking was considered 
practical by its originator. 5. What material can I 
use to cast small articles, that is somewhat stronger 
thau Babbitt and will bear being drilled and tapped? 
A. For small castings use brass or bronze for good 
work, and type metal where easy fusibility is an object. 


(2) R. C. asks: 1. How to make say a 
half gallon of the solution for nickel plating as de- 
scribed on page 10 of the present volume of the SCTEN- 
TIFIG AMERICAN? A. For slightly over a half gallon 
solution, vse nickel sulphate one-fifth pound, ammo- 
nium tartrate one-seventh pound, tannic acid one onc- 
thonsandth pound, water one-half gallon. 2. Would 
four cells of Grenet battery with zincs 2 inches by 
2 inches and six electric light carsons each be large 
enough for plating small articles? A. Yes; connect in 
series, zinc to carbon. 3. What solution would I need 
for dipping the articles ‘o be plated in, to make the 
plating adhere? <A. The articles must be scoured with 
ground pumice, whiting, or similar raaterial and water, 
then dipped in warm potash solution, again scoured, 
and immediately before insertion in} the bath dip into 
an acid solution or cyanide of potash solmion. For 
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potash solution use a half pound to a gallon; for acid 
solution use sulphuric acid 4 pounds, nitric acid 2 
pounds, water 4 pints; for cyanide of potash solution 
use 44 pound cyanide of potassium to 1 gallon of water. 
You should not attempt to work at it without having a 
good manual on the subject, such as Watt’s ‘“ Electro- 
Deposition of Metals,” which we can send you by mail 
for $3.50. 


(8) G. J. P. asks: 1. What acids and in 
what proportion will etch type metal? A. Take unit- 
ric acid 1 part, water 5 parts. Mix. 2. How is the 
colored lacquering done, such as used on the inside 
of small glass balls and toys, for Christmas tree de- 
coration, etc.? Jt is of all colors and remarkably bril- 
liant. A. The cheaper colored balls contain a quickly 
drying colored varnish or paint put into the ball and 
distributed by turning the globe about. 3. Where to 
get fatty ink spoken of in your paper, and used for 
drawings in etching zinc plates? A. The manufactu- 
rers of fine printing inks will furnish such an ink. 


(4) A. P. S. writes: I read that if steei 


is immersed in carbonate of potash for a few minutes 
it will not rust for years, even if exposed to a damp at- 
mosphere. Could it be applied to gun barrels or locks, 
without injury to the same, and would subsequent oil- 
ing affect the result? A. The carbonate of potash only 
neutralizes any acid that may be upon the surface of 
steel or iron, and while it remains as a film, neutralizes 
the oxidizing properties of moist air in contact. Oil- 
ing with neutral oil (freefrom acid, preferably linseed) 
will further protect the surface. Any wiping of the 
articles or handling the surfaces covered by the car- 
bonate destroys its protecting properties. It will serve 
but little good ona gun barrel that is handled. Fre- 
quent oiling and wiping is recommended. 


(5) A. C. R. writes: I have some rattan 
baby carriages that have become soiled. I wish to 
stain them cherry color. How can I do it? A. For 
cherry stain, take of rain water 3 quarts, annatto 4 
ounces; boil in a copper kettle until the annatto is 
dissolved, then putina piece of potash the size ofa 
walnut, keep.it on the fire about half an hour 
longer, and it is ready to bottle for use. 2. I havea 
lot of kerosene lamp burners that have become black 
and soiled. What is the cheapest way to make them 
look bright? A. Use oxalic acid and whiting mixed 
and applied wet, with brush, and brushed again when 
dry with soft plate brush to polish. 


(6) H. & W. ask: We have connected 
with our planing mills a dry kiln for lumber, which 
we dry with hot air. After this hot air has passed 
through the lumber,we convey it into the shop for heat- 
ing purposes. Do you consider this manner of heating 
shops healthy, especially after the hot air has passed 
through a kiln of green pine? A. We should think it 
was healthy. 


(7) R. W. asks: Granted a vessel weighs 

10 tons, é.e, displaces 10 tons of water, is it not possible 
” to float that vessel in much less than 10 tons of water 
in a lock or shell? Will her water line not remain the 
same? Is it not theoretically correct that the Great 
Eastern may be floated in a pail of water? A. Yes, to 
all the queries. 


(8) G. J. H. asks: A good receipt fer 
blacking the inside of a photograph camera and bel- 
lows. A. The proper black for inside optical work is 
made with shellac varnish. Mix lamp black with pure 
alcohol to the required thinness, and add a few drops 
only of shellac varnish, just cnough to make the lamp- 
black stick without being shiny. Make a little trial 
on paper, as you are adding the shellac, to get the exact 
proportion. 2. My camera is made of Spanish cedar. 
Please give me a receipt for polishing same. A. Oil 
the box with boiled linseed oil and dry, and finish with 
French polish. Wecan send for 25 cents French Pol- 
isher’s Manual on staining and polishing of wood. 


(9) R. writes: A bets B thatfour 1 inch 


pipes will radiate more heat than one 4 inch pipe. Who 
wins? A. A wins, according to arrangement of pipes. 


(10) T. H. asks : How is emery made to 
adhere to leather? Is common glue used, or is therea 
waterproof cement used? A. Use the strongest glue, 
rather thick; brush on the leather even, and sprinkle 
the emery over; press it down with a block or mallet. 
When finished and dry, the surplus will fall off. 


(11) J. F. N. asks how to coat small 
iron articles with black enamel! or varnish such-as is 
used on small buckles, etc. A. String the articles on fine 
wire, and dip in thin japan varnish. Bakein an oven 
or box heated to 260°, steam heat is safest. Care should 
be had that the vapor from the varnish does not come 
in contact with fire. 


(12) A. B. asks: Is there any way of 


treating soft rubber so that grease will not affect it? 
A. There is not. 


(13) E. H. desires the process of preserv- 
ing natural flowers by the wax solution process. A 
Dip the flowers in melted paraffine, withdrawing them 
quickly. The liquid should only be just hot enough to 
maintain its fluidity, and the flowers should be dipped 
one at a time, held by the stalks, and moved about 
for an instant to get rid of air bubbles. Fresh cut 
flowers, free from moisture, make excellent speci- 
mens in this way. 


(14) S. R. B. asks how to tan a swan’s 
skin without injuring the down. A. Thoroughly im- 
pregnate the fibrous part with a mixture composed of 4 
parts alum and 1 part pepper and saltpeter. See ‘‘ The 
Taxidermist’s Manual,” which we can send you, post 
paid, for $1.25. 


(15) E. H. asks a good receipt for making 
ink for use on stamp pads. A. Use an ink consisting 
of aniline violet 44 ounce dissolved in 15 ounces alcohol 
and 15 ounces glycerine added. If you prefer other ani- 
line colors, they can be used instead. 


(16) J. J. C. asks how to silver-plate 
a door plate and bell, by nsing a powder or liquid. 
A. Mix 1 part chloride of silver with 3 parts pear] ash, 
1% parts common salt, and 1 part whiting, and rub the 


mixture on the surface of brass or copper, previously 
well cleaned, by means of soft leather or a cork moist- 
ened with water and dipped into the powder. When 
properly silvered, the meta) should be well washed in 
hot water, slightly alkalized, and then wiped dry. 


(17) J. E. P. asks: How are lead bullets 


polished? A. By being revolved in a cask containing 
black lead or plumbago. 


(18) C. M. R. asks: What will restore 
the appearance of red brick walls, and make them 
look fresh and new? A. Use a red wash made by melt- 
ing 1 ounce glue ina gallon of water; while hot, put 
in_a piece of alum the size of an egg, 4% pound Vene- 
tian red, and 1 pound Spanish brown. Try a little on 
the bricks, let it dry, and if too dark, put in more 
water;jif too light, add more red and brown. 2. Can 
diamond dyes be dissolved in anything so as to be 
used to paint lantern slides? A. Dissolve in alcohol. 
Lantern slides are painted with very thin colors, and 
generally not with aniline paints. 


(19) J. A. V. desires (1) a good receipt to 
prevent water from having a disagreeable taste. A. 
Mix .it with charcoal and filter; this will render it both 
colorless and odorless. 2. How to make collars stiff 
and glossy. A. Pour a pint of boiling water upon two 
ounces of gum arabic, cover it, and Jet it stand all 
night. Use a tablespoonful of this to a pint of starch. 


(20) D. R. writes: We have plenty of 
theories as regards the sources of heat, but no one 
tells us satisfactorily whence the cold comes from, or 
accounts for the intensity of cold. A. Coldis the ab- 
sence of heat, or the elimination of the vibrations that 
cause heat. Heat vibrations are supposed to have 
their limit at 459° below zero, 


(21) H. H. 8S. asks: How ean I give a 
high glaze to an oil painting? A. Use the following 
varnish: Take of mastic 6 ounces, pnre turpentine 1% 
ounce, camphor 2 drachms, spirits of turpentine 19 
ounces. Add first the camphor to the turpentine; the 
mixture is made in a water bath. When the solution is 
effected, add the mastic and the spirits of turpentine 
near the end of the operation; filter through a cotton 
cloth. 


(22) A. K. asks what washing com- 
pounds (powders), such as “ pearline,” ‘* soapine,” etc., 
are composed of, and how compounded. A. The exact 
composition can only be ascertained by analysis, but 
their detgrgent qualities are due to pear] ash, soda ash, 
and sinfflar alkaline compounds, 


(23) C. asks (1) the best and quickest 
way of making vinegar in quantity. A. See process 
described in ScrzENTIFIC AMERICAN SUPPLEMENT, No. 
313 2. The best way to make acetic acid without dis- 
tillation, A. The simple oxidation of alcohol produces 
acetic acid. Treat alcohol in the same way as you would 
cider, to produce vinegar. In fact, vinegar is only an 
impure acetic acid. 


(24) F. J. S. asks : What will keep tents 


from mildewing in warm weather? A. Use a mixture 
of solutions of alum and sugar of lead. 


(25) J. N. G. desires a cure for bunions. 
4. Aninflamed bunion should be poulticed, and larger 
shoes worn. Iodine 12 grains, lard or spermaceti oint- 
ment,}4 ounce, make a capital ointment for bunions. 
It should be rubbed on gently two or three times a 
day. 


(26) F. T. asks: What will take oil 
stains and rust stains out of marble? A. Apply com- 
mon clay saturated with benzine. Ifthe grease has 
remained long enough, it will have become acidulated, 
and may injure the polish, but the stain will be re- 
moved. 


TO INVENTORS. 


An experience of forty years, andthe preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
jaws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN &CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


February 7, 1888, 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of tlese patents.] 


Advertising cabinet, 1. B. Stone................eeeee 377,414 
Air compressor regulator, G. R. Cullingworth. ... 377,481 
Alarm. See Elevator alarm, Fire alarm. Flour- 

ing mill alarm. 
Amalgamator, J. Weirich..........ce.seeeeeeeeceeeee 377,590 
Anchor, E. T. Starr..... 377,691, 377,692 


Animal trap, C. Warner. soveee 377,589 
Animals, device for grooming, s. . Bauder....... 377,420 
Anti-rattler and shaft support, combined, A. Del- 

amater woes 877,605 
Atomizer, H. Campbell ..... oe 877,871 
Axle box, car, F. D. Adams .. «» 877,418 
Ball bat,’base, J. W. Moose....... cs.eceseceeeee eee. 377,686 
Bar. See Window bar. 


Bathing purposes, apparatus for, F. C. F. Knaak.. 377,394 
Battery. See Secondary,battery. 

Bed bottom, C. Bigeon............ iid elesaieinas cas, 
Bed bottom, spring, F. O. Badger... 
Bed, spring, C. C. Ferry 
Bell, electric, W. F. Stocker.. 
Belting for driving machinery, chain or rope, M. 


aoe 377,368 


Bobbin winder, automatic, C. Bell. ... 377,421 


Boiler. See Steam boiler. 
Boilers, tanks, etc., coupling for, J. J. Whiter..... 377,506 
Boot or shoe, B. KF. Whitney........... ccceeeecoeeee 377,416 
Boot or shoe upper and preparing it for lasting, 

Cu, Ae Reith. ccc ccecccsecceccieatectecsceosnensea es 377,391 
Box. See'Axle box. Journal box. 


Paper box. 


Box for furs, W. Flynn 
Brake. See Car brake. 
Branding{corks, etc., machine for, F. W. A. Boldt 377,665 
Branding implement, continuous heating, M. Pot- 

oe BTT,575 


- 327,511 
Bridle winker attachment, E. B. Knapp............ 377,563 
Brush, dusting, J. Stewart 
Buckle, A. P. Waddell.......... ~ 377,656 
Buckle, suspender, Loeb & Haak.. 377,627 
Buggy top, W. Davis..... a adaare see . 377,604 
Buildings, system of warming and ventilating, 
G. B. MOTrisOn............cccececsccecccecccccooes 377,496 
Burner. See Gas burner. Gas lighting burner. 


Vapor burner. 


Burnishing machine, B. F. Patch 377,574 


Bustle, A. Taylor. oe BTT,124 
Bustle, A. W. Thomas «. 377,652 
Button, Blum, Jr., & Phillips. 877,446 
Button, W. J. Leckie, Jr. 377,625 
Button, H. T. Sperry. 377,581 
Cable grip, J. . West .. 877,102 
Can. See Gasoline can. Oil can. Sheet metal 

can. 
Can capping machine, C. A. Burt.. . 877,449 
Carburetor, M. A. Foster.... .... 377,607 
Car coupling, C. S. Edwards.. 377,670 
Car coupling, J. McMullen... 377,631 
Car coupling, E. A. Olmstead 377,532 
Car coupling, F. M. Rariden.. 377,689 
Car coupling, C. J. Warren. 377,541 
Car brake, A. Reese......... “31 437, 377,438 
Car doors, grain, J. Jensen. - 877,385 
Car, dumping, F. Cote...... 377,424 
Car, electric motor, W. H. Knight. 377,622 
Car, passenger, W. D. Mann...... 877,628 
Carriage wheel, Treat & Parmelee «+. 377,587 
Carriages, canopy holder for children’s, P. Gen- 

dron eee 377,608 
Cart, road, P. Fiege.. « 377,673 
Cash register and indicator, T. Carney « 877,028 
Caster, J. P. Reed 377,721 
Chain, drive, W. D. Ewart. « 877,552 
Chain, drive, F. H. C. Mey... « 877,572 


Chain links, machine for coupling, N. B. Fassett... 377,376 

Chair. See Tray chair. 

Chair, A. Bunn...........0..ccccccces socccecccseccces 

Chimney top, W. W. Wright..........cceee-eccsosece 

Chopper. See Cotton chopper. 

Chuck, lathe, E. P. Baville... 

Churn cover, A. B. Cosby...... 

Chute. stock loading, J. C. Ferguson... ee. 377,519 

Cigar tip cutter and match box, combined, O. P. 
Elterich 

Cigarette machines, printing attachment for, J. 
A. Bonsack.......... . 

Clamp, W. C. Stickler.. . 

Clasp, J. Jenkinson............. faj'd Ugela Sete Sioaaw deme 

Clasps, machine for making metallic, Girard & 
Rigault 2.00... ccccccccccececceeccecccecccoeees eo. 877,379 

Clock striking mechanism, I.. Halvorsen... 


377,512 
377,508 


Clothes wringer, W. M. Brinkerhoff..... 877,545 
Coal hods, manufacturing, E. Burrath « 377,705 
Coffee pot, H. B. Cornish eeveee 317,514 
Coffee roaster, O. Walden...........ceseecceeseeee one 377,443 
Coffin fastener, E. Sinning. - 377,648 
Coin holder, C. J. Luce........... « 377,568 
Compensator, Beard & Aukamp, Jr............0000+ 877,476 
Condensing and cooling purposes, apparatus for, 

BG Theisen oi. 0 ae beacs oss Secawcceteni ta icecdetes 377,504 
Cooler. See Milk cooler. 
Cooking utensil, G@. H. Eymer.............ceeeeeceees 377,712 
Coop, folding, W. E. Tate.......... « 377,650 


Copper, electrolyzing, E.8. Hayden 
Copying, letters and documents, N. C. Stiles........ 
Cornet tremolo, C. Meister......... 
Cotton chopper, L. R. Corder.. 
Cotton chopper, J. B. King.... 
Counter stiffener machine, L. B. Russell.. 
Coupling. See Car coupling. Thill coupling. 
Cranberry cleaning and separating machine, H. 
CHADWICK: ...s 20sec ccceccececctecesconsseces seued 377,667 
Crusher. See Ore crusher. 
Cup. See Medicine cup. Oil cup. 
Cutter. SeeCigartipcutter. Pipe cutter. 
Damper regulator, G. A. Goodenough 
Damper regulator, J. H. Weitmyer.. 
Derrick, W. Bentley ... 
Derrick, portable, P. Rabbitt. 
Die. See Screw cutting die. 
Drills, fertilizer feed for, T. R. Crane... 
Dust collector, O. M. Morse........... sso. 
Dyeing or scouring machine, C. 1. Klander. 
Eaves trough hanger, J. P. Abbott........ 
Eaves trough hanger, H. Russell.. 
Egg !preserver, A. F. Temple.. 


Elevator. See Hay or grain elevator. 

Dlevator;.C: GOs. ss2 occ seta es ceectesarcctses 377,635 
Elevator alarm, A. Oakley......... 

Elevator safety appliance, A. Stigler..... 

Electric circuit closer, W. F. Stocker............... 377,588 


Electric machines, armature for dynamo, R. H. 
377,688 
Electrical distribution system of, J. W. Howell... 377,488 
Embroidering machine, R. T. Smith, 
377,408, 377,409, 377,411, 377,412 

Embroidering machines, automatic stitch adjust- 

ing mechanism for, R. T. Smith. 
End gate, J. M. King sad Séewe 
Engine. See Gasengine. Steam engine. 
Extractor. See Nail extractor. 
Fan, rotary, P. Murray, Jr. 
Farm gate, I. Burkholder. 
Feed water purifier, O. H. Jewell.. 
Fence, R. B. Eubank, Jr... 
Fence, A. Lott....... 
Fence, wire, J. King...........e+e0- 
Filter and purifier, pate O. H. Jewell.. 
Fire alarm, J. W. See . 
Firearm lock, J. Ni icely.. 
Firearm, magazine, W. H. Elliot... 
Fire work, J. J. Detwiller........... 
Floor, inlaid, C. Momberg.... 
Flouring mill alarm, A. J. Buie.. 


377,410 
. 377,680 


- 877,386, 377,390 
eee 877,672 
- 377,682 


Fluid motor, W. J. & E. Thomas..............eeeeee 377,586 
Frame. See Picture frame. 

Frogless switch, F. Nemacheck............0.-seeeees 377,529 
furnace. See Hot air furnace. 


Gas, apparatus for the manufacture of, T. B. 

Stillman 
Gas burner, P. Menges... 
Gas burner, incandescent, J. 8. Sellon. 


Gas burner, regenerative, W. S. Mead (r). 10,899 
Gas engine, E. Korting .............. 377,623 
Gas lighter, electric, J. Finck...... 377,553 
Gas lighting burner, electric, L. S. White.......0. 377,505 
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Gas, manufacturing water, F. C. Kniese........ 
Gas, manufacturing water, T. B. St#llman... 
Gasoline.can, W.,W. Ilutchins........ ........eee0e 


Gate. See, End gate. Farm gate. Molasses 

gate. 
Glass shingle, E. Walsh, Jr « 377,588 
Grain binder, W. M. Piatt...... « 877,731 


Hame fastener, J. H. D. Everett.... seccesees OUTO71 
Hammers or other tools, device for carrying chip- 
Ding, J. T. BillsOn..........cceccccecccccccccccecee 377,664 
Handle. See/Tool handle. 
Hanger. [See Eaves trough hanger. 
Harness, trotting, J. H. Whitaker.. 877,027 
Harvester, G. W. Shuman « 377,647 
Harvester and husker, corn, C. F. Smith.. « 377,649 
Harvester reel, M. A. Clapp............ wee 877,872 
Hay or grain elevator, E. D. Mead «. BUT AR 
Hay press, D. J. & I. W. Hyneman.. . 877,458 
Heel nailing and trimming machine, F. F. Ray- 
mond, 2d eee 877,577 
Hoisting apparatus, M. 8. Ragsdale................. 377,465 
Holder. See Coin holder. Line holder. Spool 
holder. Stocking and skirt holder. Yardstick 
holder. 
Hook. See Snap hook. 


Horse cover, automatic, G. C. Hale ereee 307,981 


Hot air furnace, E. Kanaley....... « 377,561 
Hydraulic motor, C. G. Otis... . 377,686 
Ice creeper, W. Sage « 897,440 


Incandescent devices, compound for making, C. 
A. Von Welsbach....... ..ce..cseeeee ees 377,698 to 877,700 
Indicator. See Station indicator. Steam engine 
indicator. 
Inhaler. J. McGeary............cscseccccceseccecereee 377,571 
fron, pile for the manufacture of sheets of, R. A. 
Carter. eee 870,729 
Jar fastener, W. Heston « 377,676 
Jar fastening, preserve, T. G. Otterson. . 377,687 
Journal box, anti-friction, 1’. Tripp... « 377,697 
Ladder. step, J. Hill............ceeeee . 877,616 
Lamp, electric arc, Higgins & James... « 377,615 
Lamps. apparatus for extinguishing the lights of 
car, H. M. Young « 877,445 
Last block fastener, H. S. Reynolds . . 377,489 


Latch, gate, C. E. Angell............... » 877,543 
Lathe head stock lock, C. H. Weston (r).. - 10,900 
Lathe, wood turning, L. I. Hill......... « 377,617 
Leaf turner, L. Maas............ « 327,569 
Leather dressing machine, G. V. Anderson « 877,473 
Level. plumb, Looker & Newlove......... » 877,896 
T.evel, plumb, C. Marshall woes 877,484 
Level, plumb, Wentworth & Traver. oes 877,658 
Line holder, J. V. Beavers..........scesseeseee wees BUT, 86T 


Liquids, indicator for non-transparent receptacles 


containing, F. H. Palmer... 877,533 


Lock. See Firearm lock. J.athe head stock lock. 

Nut lock. 
Locomotive ash pan, P. J. Brown.........+.+ - 877,600 
Log rolling device, I. T. Kline. « 817 
Loom, H. Eastwood............. « 877,425 


Loon, let-off mechanism, S. Watson. 
Loom, reedle, J. N. Stearns. 
Lubricator, G. W. Amos.... 
Magnetic separator, T. A. Edison 
Mashing machine, M. Gottfried 


ceee OTT,654 
377,585, 377,536 
- 877,593 
- 877,518 
. 877,451 


Mast, hollow, J. W. Mansfield......... ...sseseee oe. 377,490 
Mat. See Metal bar mat. Metallic mat. 
Measuring vessel, J. O. BOgQS...........0e.008 oe 377.369 
Meat, preserving, J. D. Reed.. - 377,405 
Mechanical movement, A. L. Akins ....... . 377,509 
Mechanical movement, electro, R. H. Mather..... 377,684 
Mechanical movements, electrical apparatus for 
effecting, R. T. Smith........... ..ccceeeeeeeceee 377,413 
Medicine cup and stopper, J. B. v. Fursten- 
warther Py « 877,483 


Metal bar mat, W. C. Spelman.. . 877,580 


Metallic mat or fioor covering, W. O. Bement...... 377,478 
Metallic wheel, J. W. Savene...........cccceccesceee 877,579 
Meter. See Water meter. 

Milk cooler, J. T. & T. C. Hays............eceeeeeee » 877,675 
Mill. See Saw mill. 

Mining cages, landing catch for, J. L. Mitchell.... 377,402 
Molasses gate, Gerard & WebD..........csseeseeeeee 377,555 


Motor. See Fluid motor. 
Mower, lawn, E. Kelly... 
Mowers and reapers, cutter and cutter bar for, 


Hydraulic motor. 


Morton & Brown............eceeessceeceeeeecs ~ 377,464 
Music stand,ifolding, J. H. Macke, Jr...........006 377,629 
Nail. See Screw nail. Shoe nail. 

Nail extractor, G. W. Lane..........cccecceceseeeeee 377,565 
Nails, die for cutting and pointing wire, H. A. 
Stone.. « 877,722 


Nut lock. W. H. Haws 
Nut lock, G. Heffner 
Oil can, E. W. Rider. 
Oil cup, McNaughton & Bardsley .. 
Oils, refining vegetable, G. W. Scollay.. 
Ore crusher, C. Kaestner sees BTT459 
Package comprising fragile articles, Shaw & 
McCulloch...... Veawea sated ne Veadvesesos svieseees sa 377,644 
Packet folding machine, De Freest & Wynkoop... 
Packing case fastening, N. Beckwith, Jr. 
Packing, piston, H. L. St. James 
Pan. See Locomotive ash pan. 
Pans, body wire and handle for dish, J. B. Mel- 


«. 877,714 
«- 877,613 
- 377,639 
377,435 
377,406 


Paper tubes, machine for making, R. A. Sentman 
Paper weight and pen. pencil, or cigar holder, 


combined, G. L. Tuller 
Photographic accessory, J. C. Gomber, 
Photographic cameras, shutter mechanism for, 


Mz. Plammang.........cceececccecccccecsceccssesees 377,554 
Photographic printing in fatty inks, C. Raymond. 377,498 
Picture frame, F. W. LOWE..........ssceceeeereeeeee 877,567 


Pipe cutter, @. G. Thompson. 


Pipe expander, H. Wojan... STUBOT 
Pipe wrench, J. Clark...........cccceeesseseeeseeeees 877,668 
Pipes and similar materials, apparatus for treat- 

ing, H. G. Beatley............ccceseccsceesees « 877,597 
Pitman connection, M. N. & E. P. Lynn.. . 877,461 
Plane, bench, J. H. Shaw... 377,645 
Plow, Shelbourne & Sublett 377,646 
Plow, C. M. Thompson...... 377,653 
Plow beam, E. A. Wilcox... 377,472 
Pocketbooks, etc, elastic band for, J. S. Eber 377,378 
Pole socket and neck yoke, J. M. Kettlewood...... 377,679 
Pot. See Coffee pot. 

Press. See Hay press. 

Printing machine, cylinder, J. T. King......... seeee BUT,482 
Protector. See Tree protector. 

Pulleys to shafts, means for securing, L. M. 

Batty : . 377,661 
Pump and aerating device, beer, D. Dunn. - BTL 
Quoin, G. E. Jones.. Sat . 877,618 to 377, 
Rail. detector, C. R. & H. Johnson.. seeseeccee 317,430 
Railway, electric, W. I. Ludlow... . 877,397 
Railway grip, cable, D. S. Mackey.... 377,527 
Railway grip, cable, J. H. Robertson. $77,499 
Railway signal, T. S. Nicholson... . 877,684 
Railway switch, E. Gordon.... ....... . 871,718 
Railway time signal, J. k’. K. O’Connor..........66. 377,497 


Reel. See Harvester reel. 
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Refuse burners, grate for, E. G. Teed.............. 377,651 
Register. See Cash register. 
Regulator. See Air compressor regulator. Damp- 

er regulator. 3 
Roaster. See Coffee roaster. 

Roving frames, spindle tube bearing for, J. Ker- 

PAVAN 6 0.0056 00.5 cdcegaaasd esieseee: ease aseeeesesteses 377,678 
Ruling attachment, blackboard, S. 1. Bettes...... 37,663 
Salts of cerium, etc., obtaining, C. A. Von Wels- 

377,701 


Salve, G. H. A. Williams.. . 877,592 


Sash fastener, J. B. Kester. seeeee BUT,522 
Saw, crosscut, P. Jacobus................ccceeeeceees 877,521 
Saw file adjusting weight, W. Moore.. we «+ 877,528 
Saw filer, gauge, and gummer, combined, G. S. 

«» 877,677 
Sawmill, H. McEvilla «e 377,630 


Sawmill carriages, feed mechanism for, Schnier 
& Smith........... cece eee ee 
Saws, milling machine for scarfing the ends of 
band, A. D. Catlin.. 


Sawing machine, circular, A. D. Catlin P 
Seale, automatic grain, C, A. Lieb.................. 377,483, 
377,606 


Seale, automatic grain, C. B. Foreward 
Seale, electro-magnetic grain weighing, Holley & 


Scarf, neck, M. C. McDonald 
Scarf, neck, J. J. Roche.... 
Scissors, pocket, A. Pauls 


Scraper, earth, W. E. Kilborn...................066. 377,523 
Screw and making the same, rolled-headed wood, 
H. «a. Harvey .. . 877,453 


. 877.614 
. 877,611 
« 877,452 
. 377,662 


Screw cutting die, E. J. Herman... 
Screw eye, reversible, C. O. Harley. 
Screw nail, wire, H. A. Harvey.. 
Seal, sheet metal, W. F. Beasley 
Seat. See Wagon seat. 
Secondary battery, J. S. Sellon.. 
Seed cleaning machine, cotton, H. E. Knerr.. 
Separator. See Magnetic separator. 
Sewerage or drainage of houses, towns, or dis- 
tricts, and apparatus therefor, A. Le Mar- ° 
GUAT GY fais eke c tas ae Seve ee desea se cce tees ese wee 377,681 
Sewing machine, M. Lachman « 877,525 
Sewing machine, E. Querol y Delgado 377,515 


. 877,642 
- 377,621 


Sewing machine take-up, E. Querol y Delgado.... 377,516 
Sewing machine tension, E. Querol y Delgado..... 377,517 
Sewing machine, wax thread, A. S. Richardson.... 377.466 


Sewing machines, machine for winding bobbins 

for, G. H. Willey............. cece eceeeeeee eeeeeee 
Shearing machine, power, Sagendorph & Keene. 
Sheet metal can, H. Miller. 
Shoe nail, L. Stephens 


377,42 
377.500 
377,495 
317,508 


Shoe, non-slipping, King & Brand «. 877,481 
Signal. See Railway signal. Railway time sig- 
nal. 
Signal apparatus, electro-mechanical, W. W. Le 
Grande 377,626 


Skate, J. A. Whelpley.. 
Skirt and bustle, combined, E. K. Miller é 
Snap hook, A. L. Hitchcock............... «. 377,559 
Soda recovering apparatus, R. H. Emerson.. «. 877,551 
Sounding apparatus, navigational, W. Thomson.. 377.696 
Spark arrester, W. Gillis. ........... cc cece eee e eee eees 377,485 
Specking, burling, and knobbing table. C. C. Web- 

+» 877,655 
Spinning spindle and support therefor, J. A. 


377,708, 377,704 
. 377,401 


FAME ...... 00. cccccacccccccceecssessseccccesoeres 3BTT,426 
Spool holder, Purcell & Case.............cescceceeee 377,436 
Spring. See Vehicle spring. 

Stamps, valve gear for ore, E. Reynolds....:.:..... 377,578 
Stand. See Music stand. 

Station indicator, E.S. Irvin...............ceeeeeees 377,384 
Steam boiler, M. N. Lynn..............ccce cece ee eees 377,460 
Steam engine, M.N. & E. P. Lynn... ....... 377,462, 377,463 
Steam engine indicator, W. F. Brown _.......... 377,601 


Steel and ingot iron, manufacture of, P. C. Gil- 

christ 
Steering apparatus, ship, J. Edson.... 
Stencils, prepared sheet for, J. Brodrick... 


377,609 


+ 877,706 


Stocking and skirt holder, A. Warren (r). +. 10,898 
Stocking supporter, k’. P. Butman............ 2+ 877,480 
Stone sawing machine, V. G. & R. L. Barney «- 877,595 
Stone sawing machine, V. G. Barney.......... . 877,660 
Stove. H. N. Hatch .............000 cececeeeee ceeeeee 877.454 
Stove, cooking, G. W. Walker..............ceeesseee BIT ATL 
Stove oven, G. KF. Filley..............ceceeeeee oe 877,378 
Stoves, burner for gas or vapor, S. Daniels 877,547 


Stoves, device for regulating the flames of vapor, 
F. J. Hubbard 
Stoves, vapor burner for gas, C. H. Shultz... 
Straw stacker, A. W. Straughn............... 
Supporter. See Stocking supporter. 
Sweat pad fastener, A. Hobt.. 
Swimming apparatus, C. W. Petersen 
Swing, H. A. Goebel.......... sees teeverees 
Switch. See Frogless switch. Railway switch. 
Table. See Specking, burling, and knobbing 
table. 
Tank. See Water tank. 
Tapping machine, A. T. Miller...............0eeee0 
Targets, means for packing flying, F.C. Damm... 
Telegraphy, T. A. Edison.... ............sceeeeeeees 
Telephone exchanges, transfer switch and circuit 
for, C. E. Scribner..............ececeeee «. 877,441 
Telephone transmitter, J. F. Bahr.. BUT AN 
Telephone transmitter, H. V. Hayes. 377,612 
Thili coupling, C. Huehp.... 377,716 
Tinsmith’s beading machine, A. Shepard.. 377,470 
Toasting or broiling implement, D. P. McHarg. 377,398 


Tool handle, C. M. Powers......... -. 877,688 
Toy cartridge exploder, J. B. McHarg « 877,399 
Trap. See Animal trap. 

Tray chair, W. B. Pierce « 877,720 


Tree protector, J. O. Brown... 
‘Trellis support, E. D. Watrous 
Truck, Graetz & Reinhold 
Tug, hame, M. Commander. 
Umbrella, F’. Haitz... 
Umbrella support, F. Haitz. 
Valve, piston, T. H. Bourke........... 
Valve, steam-actuated, H. W. Bulkley. 
Vapor burner, ‘$. Daniels 
Vehicle, caterer’s, J. F. Baldwin. 
Vehicle running gear, E. H. Booth. 
Vehicle, side bar, O. Heingelman.. 
Vehicle spring, E. Storm 
Vehicle, two-wheeled, W. H. Knapp 
Velocipede, C. H. Goodsell 
Velocipede, E. G. Latta ............. ad 
Velocities of rotating mechanism, apparatus for 

varying the, W. W. Beaumont 


377 AMS 
a+ BTT,444 
- 877,486 


377,598 
Ventilator and damper, combined, G. W. Miller... 377,638 


Wagon seat, C. Van Horn 
Walls, ceilings, etc., covering for, Pettit, Jr., & 
Bowers. . 
Warping machine, W. Bancrof 
Washing machine, J. Biddisen... . 
Washing machine, M. Newton..... 
Watch springs, making, J. Logan.... 
Water meter, W. A. Q. Schonheyder. 
Water meter, piston, F..B. Gilford........5.. 


377,540 


. 877.659 
. 377,510 


« 877,489 
877,641 


« 877,530 | 


877,389 
« 877,427 
377,417 


Water purifier and‘filter, O. H. Jewell. 
Water tank, H.‘A. Gleason... .,. 
Weigher, automatic grain, E. C. Wiley............. 
Weighing and sacking grain, device for, C. E. 


Weighing. apparatus, automatic grain, 
Whitney «ee 877,591 
Weighing, bagging, and registering device, grain, 


Welding links, die for, W. C. Kroegher. 
Metallic wheel. 


Wheel. See Cairiage wheel. 
Windmill, lL. A. Cooper.. 
Windmill, A. KE. MeNitt... 
Window bar, K. Kuenzel. sé 
Window glass setting, J. V. Auth... oe. OTT ATL 
Windows, device for raising or lowering, W. E. 


HOLD ooo cs oa beac sie sd aeeiais et cle iseeisiee'das “oda deevees 877,457 
Wire strands, making open twist, J. Vermeulen... 377,415 
Wire unwinding upparatus, H. A. Bindeman...... 877.422 
Wrench. See Pipe wrench. 

Wringer. See Clothes wringer. 

Yardstick holder, M. Levy............. oeatee deedeees 377,526 

DESIGNS. 

Carpet, E. H. Hill........... Wes cogeeeetdaTiee cas 18,088, 18,089 
Carpet, A. Le@@S............ccccccscccccccscese soece oe 18,040 
Carpet, T. E. Meagher - -18,041 to 18,046 
Hame clip. O. H. Muntz........ «+ 18,047 
Package holder. G. H. Benedict. 18,036 


Type, A. M. Barnhart .. 18,035 
Type, C. E. Heyer secsece oe 18,087 
TRADE MARKS. 

Chocolate for use in cooking as a confection, plain, 
Hawley & HOOpS...........ccceeeceeeecceeereceeee 15,163 
Detergent or cleansing powders, N. K. Fairbank & 
Compapy.. g esoeee 15,161 
Jewelry, wash for cleaning a Ww. 
- 15,167 
Malt extract, J. Hoff............ 15,164 
Newspapers, Housewife Publishin . 15,165 
Packings for machinery, A. Montgomery... -. 15,169 
Pipe and couplings for the same, metallic, Spiral 
Weld Tube Company..............ecececececcecees 15,171 
Printers’ inking rollers, composition for, A. Van 
Bibber obec ca desekdscessiaveen cea deca pones leet 15,172 
Remedy for catarrh and kindred diseases, F. T. 
Montague & Co............ 2.2005 eee @....... 15.168 
Ribbons and piece silks, Murphy, Grant & Co...... 15,170 


Rubber goods, soft, India Rubber Comb Company. 15,166 
Soap powder,.J. R. Gentleman.. ~»- 15,162 
Tobacco, manufactured plug chewirg, Bitting & 
Hay 
TUnderclothing and outside suits for men and boys, 
B. W. Adler & Co 


A Printed copy of tne specification und drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent desired, and remit to Munn & 
Co., 361 Broadway, New York. 


Canndian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated, the cost will be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 


‘Movertisements. 


Inside Page, each insertion - - - 75 cents a line. 
Back Page, each insertion - - - $1.00 a line. 
The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is sctinagate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 


ing to appear in next issue. 
THE MORRIS TYPE WRITER. 
» 4, Price $15. 


\ Perfect Letter- 
ing, Exact Align- 
ment, and Rapid 
Writing. See illus- 
trated article in 
Scientific Ameri- 
can, Jan. 28, 1888. 


: : (a Agents Wanted 
The Hoggson & Pettis Mfg. Co., New Haven, Conn. 


HYPNOTISM IN FRANCE.—AN IN- 
teresting review ot the present status of this subject, by 
Max Dessoir. Contained In SCIENTIFIC AMERICAN SUP- 
PLEMEN'r, NO.6138. Price 10 cents. To be had at this 
office and from all newsdealers. 


CATALOGUES FREE TO ANY ADDRESS: 


SANDS 
gots NSS 


DODGE 


GOLD MINING MACHINERY. — DE. 


scription of scme new mining plants constructed in 
England for use in the Transvaal, Austria and Hungary. 
With 10 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 59:3. Price 10 cents. To be had at 
this office and from all newsdealers. 


Themostsuccessful Lubricator 
for Loose _ Pulleys in use. 
VAN DUZEN’S PATENT 


LOOSE PULLEY OILER. 
Highly recommended by those who 
have used them for the past two 
years. Prices very reasonable. Every 
user of machinery should have our 
“ Catalogue No. 5;’’ sent free, 

VAN DUZEN & TIFT, Cincinnati O 


DIPHTHERIA. —A PAPER BY DR. 

Carl Bunsen, giving the results of his microscopical re-, 
searches into the cause, origin and propagation cf this; 
dread disease. With 9 figures, Contained in 10 eentg 


yy 


AMERICAN SUPPLEMENT, No. 607. Price 10 centy. 
To be had at this office and from all newsdealers. 


a 
STEAM ENGINES. 


Horizontal and Vertical. 


Dredging Machinery, 
Flour, Powder, Siate_ and 
Flint Mill Machinery, Tur- 
bine Water Wheels. 


~ York Mfg Co., York, Pa, U.8. A. 
CASTING METALS UPON COMBUSTI- 


ble Materials.—A paper by A. E. Outerbridge Jr., de- 
seri bing a process of casting iron and other metals upon 
lace, embroideries. fern fronds, and other combustible 
materials. With 4 illustrations. Contained in SCIENTI- 
FIC AMERICAN SUPPLEMENT, No. 601. Price 10 cents. 


377,64 4 To be had at this office and from all newsdeulers. 


IVULCA 


Large Wheels made on Cast Iron Centers if de- 
sired. Knife Grinding Wheels a specialty. 


Warehouse: 
AGENTS: PERSICANER & CO., Pickhuben 5, Hamburg. 


Made SOLID of the Celebrated 
WELLINGTON MILLS EMERY. 


ITH EMERY WHEELS. 


SUPERIOR fro att OTHERS. 


Thousands of manufacturers testify to 1ts being the Stronge 
est, most Durable, and Healthiest Emery Wheel made. 


RUNS WET or DRY. 
CUTS COOL and FREE. 


New York Belting & Packing Co., 


A SAFE WHEEL. 


Sole Manufacturers. 


15 Park Row, New York. 


GAS ENGINEERING, RECENT PRO- 
gress in.—By A. Macpherson. Regenerative system of 
retort firing. Improvements in gas purification. Burn- 
ers and regenerative lamps. The Welsbach gas light, 
Paraffin as a rival of coal gas, oil in gas making. Prices 
of residual products. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 601. Price 10 cents. ‘1'o be 
had at this office and fromall newsdealers. 


SEBASTIAN, MAY & G0'S 


Improved Screw Catting 


LATHES ower 


Power 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and amae 
teurs? outfits, Lathes on trial. 
Catalogues mailed on application 
165 W. 2d St., Cincinnati, O .Wi 


PNEUMATIC DYNAMITE TORPEDO 


Gun.—An exhaustive account of this new weapon and 
of the experiments made with it; along with a descrip- 
tion and illustration of a proposed dynamite cruiser. 
with 6 figures. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 593. Price 10 cents. To be had at this 
office and from all newsdealers. 


Twproved Stone Channeling Machines, 


ROCK DRILLS, 


Gadders, Quarry Bars, Plug 
and Feather Drills, and 
general Quarrying Machinery. 
Send for full descriptive catalogue. 


elngersoll Rock Drill Co., 


5 10 PARK PLACE, New York. 
PANAMA CANAL.—A PAPER BY DR. 


W. Nelson on some of the difficulties to be overcome in 
the prosecution of thiswurk. Damming the Chagres 
River. Extent of the earth cutting. Ocean tides. The 
climate. Prevalent diseases. Cost of the canal in lives. 
Cost of the work. Contained in SCIEN rIFIC AMERICAN 
SUPPLEMENT, No. 603. Price 10cents. To be had at 


this office and from al) newsdealers. 


ROCK DRILLS @s- 


MINING TUNNELING. 
QUARRY BRAN BROAD 


RAND DRILL Co cz far 


' 
WNT 


ELECTROTECHNICS, DEFINITIONS 


and Designations in.—A list of the symbols proposed by 

Mr. Jamieson for electrical units, magnetism, and elec- 

tric measurements. With 4 figures. Contained in Sci- 
ENTIFIC AMERICAN SUPPLEMENT, NO. 595. Price 

7 cents: To be had at this office and from all news- 
lealers. 


MONEY‘* PATENTS 


Inventionsand experiments might have been saved had 
you_possessed the complete new book enti led Law 
and Facts on Patents and Inventions, by HAR- 
VEY L. HopKINs. A Practical, Legal, and Business 
Guide for Developing, Patenting, Perfecting, Manufac- 
turing, and Operating Inventions. Compiled from a 
life of experience. It contains in plain words and con- 
densed form the !aw and facts of the following and over 
forty other subjects: Intrinsic Value of Inventions, 
Scientific Aid, Abandonment, Joint Inventors, Joinder 
of Inventions, Defeating Patents, Want of Means, Un- 
divided Interests. Lost Opportunities, Locations, Intro- 
ducing Inventions, Licenses, Partnership, | Infringe- 
ments, Validity of Patents, Damages and Profits, - 
ployerandEmploye. Many a poor inventor might be 
rich. if he would heed the rules and law (400 cases) pre- 
sented. Don’t spend a cent without first reading this 
book, to know “what to do and what not to do,” ;and 
avoid expensive and fatal mistakes. 1'70 pp. stiff 
leatherette, stamped in gold, $1, by. mail prepaid. 
CHAS. J. JOHNSON, Publisher, 105 Madison 
St. Chicago, Illinois. 


LIGHTNING CONDUCTORS.—DESCRIP- 


LOST 
IN 


tion of anew form of apparatus for testing lightning con- 

ductors, and the method of using it, ITlustrated with 8 

PLEMENT, No. 596. Price 10 cents. To be had at this 
Office and from all newsdealers. 

paper size $44, Typesetting easy, 

our rinted directions. Send 2 stamps 

( &e., to factory, KELSEY & CO. 

CARDS a Meriden, Conn. 

by Watson Smith, F.C.S.. describing Gruneberg’s appara- 

tus and process for making sulphate of ammonia. ith 

PLEMENT, No. 566. Price 10 cents. To be had at this 
office and from all newsdealers. 

T. L. McKEEN, 
Easton, Pennsyivania. 


ARTESIAN 


Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 5€ 
to my feet We alsoma nufacture i 
an rnis! everything requir 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. 

Pierce WellExcavatorCo. 

New York. 


CHICAGO RETORT AND FIRE BRICK CO. 
45th Street, Clark to LaSalle Street. 


Highest grade of Retorts, Fire Bricks, Blocks and 
Inbs. Special shapes from 1 |b. to 1 ton quickly made. 


NAVAL ARCHITECTURE.—AN _IN- 


teresting review, by Mr. R. Duncan, of the progress 
that has been made in this branch of science during 
the last fifty years. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 589. Price 10 cents. Tobe 
had at this office and from a!l newsdealers. 


| MV\HE ROCK WELI, PROCESS FOR HARDENING 

and Tempering Steel is a compound cast into sticks 
3% inches long and % in diameter. In tempering with it, 
the steel is heated to a dullred and the Process rubbed 
on. The steel is again heated, but only toa dull red, never 
apy higher, and cooled off in water. The temper is 
drawn in accordance with instructions contained in 
pamphlet sent with the Process. The color is always 
left several shades lower than when tempered with 
water only, as the Process makes the steel very tough 
as well as hard. For very hard work no temper need be 
drawn. References from tirms who have been using it 
for several years can be furnished on application. Price 
$5.00 per pound. A single stick (1-10 of a lb.) will be sent 
for 50 cents to any one wishing to make a test of it. 

The L. B.SROCKWELL CO., Sunbury, Pa. 


MULTUM IN PARVO. 


Fluting , Polishing, Smoothing 
and Pressing IRON. | 


Ironing done for One Cent. 


A Golden Harvest for Agents. 
For Territory and Terms, Address 


H. 8. PEASE, Patentee, 
189 W. FIFTH St., CINn., O. 


COMPRESSION OF AIR.—DESCRIP- 
tion of Messrs. Dubois & Francois’ improved air com- 
pressing machine, devised for the use of the larger in- 
dustries and for mining purposes. With 8 figures, illus- 
trating the apparatus in plan, elevation and detail. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 
435. Price10cents. To be had at this office and from 
all newsdealers. 


GUILD & GARRISON 


RO oOKLYN, N. Y., U. s. A. 
Builders of Steam Pumps for Water and every de- 
scription of Liquids or Semi-liquids. Vacuum Pumps 
of the highest efficiency. Filter Press Pumps, Air, 
Gas, and Acid Blowers. Air Compressors, 
Boiler Feed Pumps, etc. 


COSTS IN MANUFACTURES.—A LEC- 
ture by H. Metcalfe. U. S. A., delivered in the Sibley 
College course.—An elaboration of a system for tbe 
Management of fuctories and employes. A valuable 
paper. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT. NO. G05. Price 10 cents. ‘To be had at this office 
and from all newsdealers. 


The CUSHMAN Patent 
3 Pinion Geared Scroll Chucks 
with their latest improvements 
are unexcelled. Made in all sizes 
from 2} inch to 12 inch diameter, 
and are sold by the trade all over 
the world. 

Manufactured by 


The Cushman Chuck Co., 
Harttord, Conn. 
Cute, Curious, Catchey P: 
BOO Sects. SU HON sega New works 


RADII OF CURVATURE GEOMET- 

! rically considered.—By Prof. C. W. MacCord. A paper 
treating of the path of a point on a connecting rod. 
With 8 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 595. Price 10 cents. To be had at 
this office and from all newsdeulers. 


HOW TO STRAIGHTEN 
and Gumall kinds. For particulars ad- 
dress A. EK. WILBUR, Oneonta, N. Y. 
A NEW U.S. PATENT FOR SALE 
Nothing like it. Itis a household necessity. Write 
for a copy of patent. Mrs. A. E. MENDENHALL, 
Visalia, Kenton Co., Ky. 


RESERVOIR DAMS.—A PAPER BY 


David Gravell, describing the prominent features of the 
typical masonry und earth work dams of the world. 
With 23 iJlustrations. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No, 595. Price 10 cents. To be 
had at this office and from all newsdealers. 


STYLO & FOUNTAIN PENS. S.cusc" 

Agents wanted. Fountain Holder, fitted with best 

quality Gold Pen. Stylo, $1; Fountain, $2 and up. 
J. ULLRICH & CO., 106 Liberty St., N. Y. 


engravings. Contained in SCIENTIFIC _ AMERICAN SUP- 
RI T PRESS $3. Circular size $8. News- 
Teor catalogue presses, type, cards, 
AMMONIA SULPHATE.—A PAPER 
3 figures. Contained in SCIENTIFIC AMERICAN SuUP- 
Models & Small Brass Work 

a specialty. 
BR ASS WO RK. Satisfaction Guaranteed. 
SEVERN AND MERSEY TUNNELS.— 


\. Full description of these two important engineering 


‘works, with two engravings. Contained in SCIENTIFIC 
AMS¥RICAN SUPPLEMENT, No. 604. Price 10 cents. To 
de had at this office and from all newsdealers. 

ight and pro. 


$10.00 to $50.00 fess 


ness. Magic Lanterns and Views of popular sub- 
ects. Catalogues on application. Part 1 Optical. 2 

lathematical, 8 Meteorological, 4 Magic Lanterns, etc- 
L. MANASSE, SS Madison Street, Chicago, Ill. 


ALCOHOL, SWEET POTATO. — AN 
account of a new industry recently established at the 
Azores-that of the distillation of alcoho! from raw 

; sweet potatoes. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. §7'2. Price 10 cents. To be had at 
this office and from all newsdealers. 


2 New Catalogue of Valuable Papers 


poker din Free H AMERICAN SUPPLEMENT, sent 
ec of charge to an’ ress. 
YMUNN & CO., 361 Broadway, N. Y. 


Per night. A 
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TABASHEER, RELATION OF TO MIN- 


eral Substances.—An account of a curious substance 
secreted by the bamboo. Its physical properties and 
chemical composition, and its appearance under the 
microscope. ith one figure. Cuntained in SCIENTIFIC 
) AMERICAN SUPPLEMENT, No. 595. Price 10 vents. 
To be had at this officeand from all newsdealers. 


SCIENTIFIC BOOK 
CATALOGUE, 


RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, includ- 
ing works ou more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN & CO., Publishers Scientific American, 


361 Broadway, New York. 
ELECTRIC LICHT AND POWER. 


Edco System of Arc and Incandescent Lighting. Direct 
or in connection with the Storage Batteries 
of the Electrical Accumulator Co. 
Dynamos, Motors, Lamps, Batteries, and General Elec- 
| trical Supplies. 
Electro-Dynamic Company, Carter St., Philadelphia, 


FEBRUARY 25, 1888.] 


Scientific American. 


ROPEHR’S 
Practical Handy-Books 


For Engineers and Firemen. 


ad 


ROPER’S ENGINEERS’ HANDY-BOOK.— 
The most comprehensive and best illustrated book pub- 
lished on the Steam-Engine; Stationary, Locomotive, 
and Marine, and the Steam-Engine Indicator. Contains 
over 3,000 different subjects, with the questions most 
likely to be asked when under examination, before be- 
ing commissioned as an Engineer intheU. S. Navy or 
Revenue Service, or licensed as an EngIneer the Mer- 
cantile Marine Service. Price... -$3.50 


ROPER S| HAND-BOOK OF LAND AND 
MARINE ENGINEw.—Containing description and 
illustrationsof every description of Land and Marine 
Engine in use at the dateot its publication, with rules 
for their care and management. Price....... ... $3.6 


_ROPER’S AHAND-BOOK OF MODERN 
STEA™ FIRE-ENGINES.—The only book of the 
kind published in this country. Contains descriptionsand 
illustrations of ill the best types of Steam !ire-Engin es, 
and fire-Pumps, Hydraulic Rams,etc. Price. $3.50 
ROPER’S INSTRUCTIONS AND SUGGES- 
TIONS FOR ENGINEERS AND FIREMEN. 
It is brimful of such information as persons of limited 
education having charge of steam machinery need. 
Written in plain, practical language. Wrice.....$'2.00 
ROPER’S HAND-BOOK OF THE LOCOMO- 
T1IVE.—One cf the most valuable treatises ever writ- 
ten on the subject, as it is so plain and practical that 
any Engineer or Fireman can easily understand it. Fully 
illustrated. Price........--.cceeeeeereree ere eeeeee B2.50. 
ROPELZS USE AN ABUSE OF THE 
STEAM BO) LER .—Containing Illustrationsand De- 
scriptions of all classes of Steam-Boilers in use at the 
present day,with instructions how to set up, fire, and 
Manage the saMe. PYice...............eseeeeeeeee $2.00 
ROPER’S CATECHISM OF HIGH-PRES- 
SURE STEKA-ENG IN ES.— Written in the form of 
Question and Answer, forthe use of Engineers of lim- 
ited education and experience. Price........... $2.00 
ROPER’S QUESTIONS AND ANSWERS FOR 
ENGINEER 


rice $3.00 

ROPER’S SIMPLE PROCESS for estimating 
the horse power of Steam-Engines from indicator dia- 
grams. or the work anengineis performing at the time 
the diagram was taken. Price areisieieieie ssiple Je'sinie 50 Cents 

ROrER’s CARE AND MANAGEMENT OF 
THE STEAM-BOLLER.—One of the most practical 
works published, with a great amount of information 
of value to owners of Steam Boilers, Engineers, and 
Firemen. Pr ice $2.00 


JUST PUBLISHED. 


ROPER’S YOUNG ENGINEERS’ OWN 
BvOOK.— Containing an Explanation of the Principle 
and Theories on which the Steam-Engine as a Prime 
Mover is based. 


tuck, gilt edges. 7 J 
These books embrace all branches of Steam-Engineer- 
ing—Stationary, Locomotive, Fire, and Marine. Any 
Engineer who wishes to be well informed should provide 
himself with afull set. They are the only books of the 
kind published in this country. Any Engineer or Fire- 
man that can read Can easily understand them. 
COOPER.—-A TREATISE ON THE USE OF 
BELTING FOR THE TRANSMISSION OF 
POWER.— With numerous illustrations of approved 
and actual Methods of Arranging Main Driving and 
Quarter Twist Belts, and of Belt Fastenings. Examples 
and Rules in great number for Exhibiting and Calcu- 
lating the Size and Driving Power of Belts. Practi- 
eal Directions for the ‘Treatment, Care, and Manage- 


8vo. 


EDWARD MEEKS, Publisher, 


No. 1012 Walnut Street, Philadelphia, Pa. 


DELAFIELD’S PAT. SAW CLAMP 


With saw for cutting metals. 
hack-saw blades. In use overtwo years in all parts of 
the country. The new clamps have the edges bevelled 
that holdthe saw—a great convenience. ‘ree by mail 
for 50 cents. Discount to dealers. 

A. FLOYD DELAFIELD, Noroton, Cenn. 


JAMES B. EADS.—AN ACCOUNT OF 
the life and labors of this eminent engineer. With‘a 
portrait. Contained in SCLENTIFiC AMERICAN SUPPLE- 
MENT, No. 59:2. Price 10 cents. To be had at this 
Office and from all newsdealers. 


BIBB’S (clebrated_Original 
BA LTIMORE 
race HEATERS 
To warm upper and lower rooms 
The Handsomest and Most Ecoe 
nomical Coal Stoves in the worlds 
8. C. BIBB & SON 
Stove Founders, Baltimore, Nd, 
MARBLEIZED SLATE MANTELS 
New and Beautiful Designg 


FIFTY YEARS’ PROGRESS IN TELE- 
graphy.—By W. H. Preece, F.R.S. An interesting his- 
torical paper. Lmprovements in apparatus. ele- 
phones, Pneumatic telegraphs, Cables, Railway tele- 
graps. Capital invested in telegraphs. Contained in ScI- 
ENTIFIC AMERICAN SUPPLEMENT, No. 607. Price 10 
cents. To be had at this office. andjfrom all newsdealers. 


GIVEN AWAY! A_ package 

Mixed Klower Seeds (500 kinds), 
nme With PARK’S FLORAL GUIDE, all 
for 2 stamps. New flowers, new engravings; teems 
with floral hints. Everybody delighted. Tell all your 
friends. Sendnow. G. W. PARK, Fannettsburg, Pa. 


ol, LIMES SCIOPTICONS 


EFLECTRIG LIGHT 
For PUBLIC or HOME EXHIBITIONS. 
Best Plain or Colored Magic Lantern Slides. 
L. J. MARCY, 1604 Chestnut St., Philadelphia. 


ORNAMENTAL DESIGN, PRINCI. 


ples und practice of —By Lewis F. Day. The second of 
a series of lectures on this subject, discussing the lines 
upon which ornament can be distributed. With 5 illus- 
trations. Contained in SCIENTIFIC AMERICAN SU PPLE- 
MENT, No. 589. Price 10 cents. To behad at this office 
and from al] newsdealers. ; 


PERFECT 


NEWSPAPER FILE 


The Koch Patent File, for preserving newspapers, 
magazines. and pamphlets. has been recently improved 
and price reduced. Subscribersto the SCIENTIFIC AM. 
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper Heavy board sides; inscription 
“SCIENTIFIC AMERICAN,” in gilt. Necessary for 
every one who wishes to preserve the paper. 


acc’ “MUNN & CO., 


Publishers SclE:#T1FIc AMERICAN. 


b: ‘h: 
CONSUMPTION, initia carea 
Alate discovery. Sample bottlesfree withtreatise containing 

irections for home treatment. Give exnress office. 


R. WM.F. G. NOETLING & CO., EastHampten, Conn, 


Saves all the broken 


Warranted Seed. 


the public are anxious to get their seed directly fromthe 


I have founded 
my business on 
the belief that 


grower. Raising a large proportion of my seed enables 
me to warrant its freshness and purity, as see my Vege- 
tabie and Fiower Seed Catalogue for 1888, FREE 


farms. 
will find in ttsome valuable new vegetables not foun 
other catalogue. As the original introducer of the 
e Beet, Burbank and Earl 

Squash, Deephead Cabbage, Cory 
valuable vegetables, I invite the 


an. 
Eclips 


for eve! 


son and daughter of Adam, It is 


liberally illustrated with engravings made directly 


from photographs of vegetal 


les grown on my see 
Besides an immense variety of standard seed, on 
n 


Ohio Potatoes, Hubbard 
orn, and a score of other 
paeoes of the public. 


JAMES J. H. GREGORY, Marblehead, Mass. 


‘Whe “ALLARD” SPIRAL SCREW DRIVER. FOR LIGHT AND RAPID WORK. For Ma- 


chinists, Gun and Lock 
Smiths, Cabinet Makers and 
others. The greatest labor 
saving tool extant. Saves its 3 
cost ina very short time. Best quality of material. 


Superior workmanship. No tiresome turning of the hand and 
twisting of the wrist. The Alford & Berkele Co., Sole Agents, 77 Chambers Street, New 


York. 


LEAD SMELTING.—A FULL DESCRIP- 


tion of the Lewis Bartlett process, by William Ramsay ; 
illustrated with 9 engravings. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 493. Price 10 cents. 
To be had at this office and from all newsdealers. 


CEO. W. MARBLE, Sole Manu- 
facturer of THE ACME WRENCH. 


The best made, all steel, and warranted, § sizes. 
28 to 32 South Canal Street, Chicago, U.S. A. 


ELECTRIC WELDING.—A PAPER BY 


Prof. Elihu ‘Thomson, giving an account of anew way 
of utilizing the heating effects of heavy electrical cur- 
rents for causing union between pieces of metal,whether 
of the same or of different kinds. With 4 figures. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
59:2. Pricel0cents. To be had at this office and from 
all newsdealers. 


Air Brush. 


Received highest Gold Medal Award of 
Franklin Institute as a legitimate art tool. 
Invaluable to erayon and water color por- 
trait artists and draughtsmen. Its use saves 
3time, and gives finest technical effects. 
Write for description. The use of the Air 
Brush is profitable, and will repay careful 
investigation. AIR BRUSH MFG.CoO. 

Nassau Street, Rockford, Ills. 


AIR, PURIFICATION OF. —BY D. 


Prince, M.D. An experimental study in re'ation tothe 
yemova! from the air of the dust or particulate material, 
sup posed to produce yellow fever, small-pox, and other 
infectious disease. 1illustration. Contained in SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 569. Price 10 
cents. To be had at this office and from all newsdeulers. 


MACHINERY. 
BARREL #0 

BUFFALO, N. Y. 
ELECTRIC CONVEYORS.—DESCRIP- 
tion of two ingenious systems for the electric carriage 
of small packages. Illustrated with 13 engravings. Con- 


464. Price 10 cents. To be had at this office and from 
all newsdealers. 7 


»GOULDS & AUSTIN, 


avt 0 
> MANUFACTURERS, 
qor < 167 & 169 
oe cs LAKE STREET. 
< _ GHICAGO, ILL, 
we a : 
we EXCLUSIVE 
an of TERRITORY 
we 
at GIVEN TO 
%- ACTIVE 
at 
we AGENTS. 
RAILS FOR STREET RAILROADS.— 


A paper by A. W. Wright, C.E., discussing the compar- 
ative value of iron and steel as materials forstreet rail- 
road rails. Contained in SCIENTIFIC AMERICAN SUP- 
Price 10 cents. To be had at this 
11 new sdealers. 


BARNES’ NEW 


Patent Velocipede Grinding and 
Polishing Machine. 


For grinding and polishing Cutlery, 
Jewelry, Ornamental Wares, Skate 
Grinding, etc., etc., as an accessory to 
or for a distinct business, a largeprofit 
with small outlay. Outtits of Foot 
Power Machinery for practical shop 
service in Wood and Metal. Cata- 
logue free. 


W. F. & John Barnes Co., 
1999 RubySt., Rockford, Ill. 


PLEMENT, NOg4 99. 
office and fron™a: 


WEITMYER PATENT FURNACE 


BOILERS OF EVERY DESCRIPTION. 
IDE Automatic Engines, Traction and Portable Engines 
STEAM ROAD ROLLERS. 


Manufactured by Foundry and Machine Department, 
Harrisburg, Pa, U.S.A. 


THIS NEEDLE CASE 


contains 445 mixed larzeeyed needles 
(5 papers and 20extra large Bodkin Darn- 
ers,etc.) which are worth GO e. atstore 
prices. Ou rage nts seilthemat 35e,and 
make $15 to $30 per weck. The pic. 
ture shows only partof tlie package. 
SATS por dozen. $12 50 

WE WANT AGENTS 


Agents price 
per hundred. 
and willsendasample package for ex- 
amination by mailforonly 1Oec. Silver 


or postagestamps. Mention this paper. 


World Mf’ Co, 122 Nassaust. F 


2000 Fine Black copies of Writing, Drawing, Muste. 


FAST AUTOMATI 


ically with wonderful precision and rapidity: . 
FAST AUTOMATIO ©O., 2 New Ohumbers St., N. Y¥. 


OUTLINES OF A NEW ATOMIC 


Theory.—A paper by Dr.T. L. Phipson, putting forth a 
new atumic theory, which dves not necessitate an’ 
great change inthe nomenclature or teaching of chem- 
istry. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 565. Price 10 cents. To be had at this 
office and froma] newsdealers 


Telegraph and Electrical 
SUPPLIES 


Medical Batteries, Inventors’ Models, Experte 

Mental Work, and fine brass castings. Send for 

atalogue C. BE. JONES & BRO. Cincinnati, Oe 
Eeis impertant to us that you mention this paper. 


AN IMPROVED ARMY FILTER —DE- 
scription of avery effective portable filter. devised by 
Mz. Maignen for army use, but likewise adapted for the 
use Of wine and spirit merchants and brewers, and for 
Jaboratory purposes. Lilustrated with 8 engravings. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No, 
436. Price 10 cents. To be had at this office and from 
ail newsdealers. 


FOREIGN TRADE. 
JOHN G. ROLLINS & Co., Limited, London, Englund, an 
old established and reliable House, are well situated to 
represent. American Manufacturers in the sale of their 
products in Foreign Countries. Satisfactory American 
and English reference if required. Address direct, or 
American Office, 4 Stone Street, New York City. 


$1,000 REWARD ! 


We offer $1000.00 Reward for a cough or throat 
trouble (last stages of disease excepted), which can 
not be relieved by a proper use of Dr. X. Stone’s 
Bronchial Wafers. Sample free. Address 

STONE MEDICINE CO., Quincy, Ill. 


GLASS.—ABSTRACT OF AN INTEREST- 
ing lecture upon the subject, delivered by Sydney T.up- 
ton, A., before the Leeds Philosophical 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, 
No. 592. Price 10 cents. To be had at this office and 
from all newsdealers. 


Works automat- 


ociety. | 


~ censional 


HOW TO MAKE AN INCUBATOR.— 


COPIER Full directions. illustrated with 7 figures. Also direc- 


tions tor operating the appuratus. Contained in 
SCrUNTLNIO AMERICAN SUPPLEMENT, No. 61:2. 
cents. 


dealers. 


2nd gce~ MACHINERY 2: 


N. Y. Mach’y Depot, Bridge Store 16, Frankfort St., N.Y. 


THE NEW CROTON AQUEDUCT.— 


Detailed description of the great aqueduct now being 
constructed to increase the water supply of New York 
City. and also of the great dam which it is proposed to 
build across the Croton River, at Quaker Bridge. With 
engravings anda map. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 548. Price 10 cents. To be 
had at this office and from all newsdealers. 


Price 
To be had at this office and from all news- 


Encyclo- Diamond Book free, 
pedia of Drills and 2sc. for 
goo Engrav Lightning mailing it. 
ings of Hydraulic American 
Ww EL L WELL Well Works, 
TOOLS. Machines Aurora, Ill, 


THE COPYING PAD.—HOW TO MAKE 


and how to use; with an engraving. Practical diractions 
how to prepare the gelatine pad, and also the antfiine ink 
by which the copies are made; how to apply the written 
Jetter to the pad; how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 


EXCELLENT BLacK Copies of anything written or 
drawn with any Pen (or Type Writer) by the Patent 


Only equaled by 
Lithography. 
Specimens Free. 


AUTOCOPYIST CoO., 166 William Street, New York. 


CAPILLARY TUBES, SPONTANEOUS 


Motion in.—A paper by C. Decharme upon the applica- 
tion of electricity to the study of the spontarfeous as- 
0 motion of liquids in capillary tubes—the 
question being studied from a dynamic standpoint. 

ith 10 engravings ofapparatus and details. Contain- 
ed in SCIENTIFIC AMERICAN SUPPLEMENT, No. 538. 
Price 10 cents. 1'o be had at this office and from all 


for by Pecr’s Pat. Iuenoven 
Cusmionxp Ean Drums. 
the Whispers heard distinctly. 


Comfortable, invisible. Illustrated book & proofs, FREE. Address 
or call on F, HISCOX, 853 Broadway, N.Y. Name this paper. 


newsdealers. 
DYKE'S BEARD ELIXIR 
RAE Forces Heavy Moustache, Massive Whine 
. kers, nnd Hair on Buid Heads in 20 to 30 
days, The only remedy. Extra strong. 2or 
5 3p lo it. We prove thin or pay $200.00. 
<>, bp AB! unt think, we send $1 size Pee. for 25. 


OF d pays, esch 9rsize, tonlied tor 46c.in swamps, Smith Bifg. Co. Palatine, bile. 


: PROGRESS MACHINE WORKS: 
PULLEYS, HANCERS, se MACEIS eS ORES 


FRICTION CLUTCHES. aa Park Piace, N. vy. 


ICE & REFRIGERATIN 


Machines. York Pa- 
tent. YORK MFG. 
Co., York, Pa. 
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Proposals for Tools for the Navy Yard, Ports- 
mouth, Virginin.—NAVY DEPARTMENT, Wash- 
ington, D. C., January 12, 1888.—Sealed Proposals will be 
received at this Department until 12 o’clock noon, on 
Thursday, the ist day of March, 1888, at which time jand 
place they will be opened in the presence of atte nding 
bidders, for furnishing tools and materials required by 
the Bureau of Construction and Repuir, und for the de- 
livery of the same at the Navy Yara, Portsmouth, Vir- 
ginia. Printed schedules particularly describing the 
tools, blank forms on which proposals must be made, 
and all other information essential to bidders can be 
obtained by regular dealers in, or manufacturers of, 
the articles required, on applicat on to the Commandan 
of said Navy Yard. Proposals must be made in dupli- 
cate, and enclosed in sealed envelopes marked “ Pro- 
posals for Too!s for the Navy Yard, Portsmouth, Vir- 
inia,” and addressed to the Secretary of the Navy, 
avy Departmenut, Washington, D. C. All bids must be 
accompanied by either plans or descriptive cuts of the 
rincipal tools which the dealer offers to furnish. The 
ecretary of the Navy reserves the right to reject any 
or ali bids, in whole or in part. as, in his judgment, the 
interests of the Government may require. 
WILLIAM C. WHITNEY, Secretary of the Navy. 


roposals for Machine Tools for the Ordnance 
Gun-Shops.—NAv Y DEPARTMENT, W ASHINGTON, 
D. C., November 2, 1887.—Sealed proposals will be re- 
ceived at this Department, until12 o’clock noon, on 
Thursday, the Ist day of March, 1888, at which time and 
lace they will be opened in the presence of bidders, 
or furnishing the necessary material and labor and 
constructing sixteen (16) 16-inch gun lathes, and for the 
delivery and erection of the same in the Navy Yard, 
Washington, D. C., inaccordance with plans and specifi- 
cations, copies of which, together with all other infor- 
mation essential to bidders, may be obtained at the 
Bureau of Ordnance in this Department. Proposals 
must be made in duplicate. in accurdance with torms 
which will be furnished on application to the Bureau of 
Ordnance, and enclosed in envelopes marked ** Propos- 
als tor 16-inch Gun Lathes,” and addressed to the Sec- 
retary of the Navy, Navy Department, Washington, D.C. 
The Secretary of the Navy reserves the right to reject 
any or all bids, as, in his judgment, the interests of the 
Government may require. 
D. B. HARMONY, Acting Secretary of the Navy. 


U. S. ENGINEER OFFICE, 
WILMINGTON, N. C., Feb, 15, 1888. 


EALED PROPOSALS for furnishing a Steam Boiler 
for the Improvement of the Cape Fear River, N. C., 
will be received until noon March 15, 1888, and opened 
immediately thereafter. Blank forms, specifications, and 
information can be had upon application to this office. 
W. H. BIXBY, 
Captain of Engineers, U.S. Army. 


FOUCAULT’S CURRENTS.—A PAPER 
by Dr, A. Von Waltenhofen. describing a new apparatus 
forthe production of Foucault’s currents. With 8 fig- 
ures. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 605. Price 10 ceiffs. To be had at this office 
and from all newsdealers. 


PATENT RIGRTS POR SAL 


APPARATUS FOR BUILDING 


GONGRETE BUILDINGS AND WALLS. 


County Rights, $50. State Rights, $500. 
See descriptive notice in SCI. AMERICAN, May 22, 1886, 
Send for circulars. Ransome,402 Montgomery St., S.F’.Cal. 
and INQUIRY SERVICE, 


5 
B R 0 0 K S JAMES J. BROOKS, CHIEF. 


12 years Chief U. 8. Secret Service and 23 years Gov- 
ernment Detective. 1221 O St., N. W., WASHINGTON, 
D.C. Skilled Agents at all points. Business solicited. 
Chicagoand IN D 


dianapolis,Cin.. ( M ONON R 0 UT E 


winter cities (Syituisviietew swan a Cnicase UG 


NATIONAL DEVECTION 


TAKE THE BETWEEN 

Louisville, In- 

Bicinnati, and all 
of Florida and 
South. 


the ——w a 
E. O. McCormick, Gen. Pass. Agent, Chicago. 


ASPHALTUM AND THE PITCH LAKE 
of Trinidad.—By W. O. Crosby. Origin of bitumens, As- 
haltum, where found. The pitch lake of Trinidad. 
ow the pitchis quarried. Origin ef thelake. Contain- 
ed in ScIENTIFIC AMERICAN SUPPLEMENT, No. 605. 
Price 10 cents. To be had at this office and from all 
newsdealers. 


_ SUPERIOR 
Stationary Engines 


H with Plain and Automa- 

W tic Cut-off. Vertical and 

. Horizontal. 

Penna. Diamond Drill Co., 
Birdsboro, Pa. 


Silk and Satin Neckties FREE. Agents’ snap. 
Box and outfit, 2c, NECKTIE Co., Augusta, Me. 


To Business Men. 


The valueofthe SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes inte allthe States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. Anddo not 
let the advertising agent intiuence you to substitute 
some other paperfor the SCIENTIFIC AMERICAN, when 
selecting a list of publications in watca you decide it is 
for your interest to advertise. Thisis frequently done, 
for the reason taat tne agent gets a larger commission 
from the papers having a smull circulation than is allow- 
ed on the SCIENTIFIC AMERICAN. 

Yor rates see top of first column of this page, or ad- 


dress 
MUNN & CoO., Publishers, 
361 Brondway, New York. 


CEN TRIF UGAL EXTRACTORS.—BY 
R. F. Gibson. A concise explanation of the principles 
underlying the working of these apparatus, and the 
consideration and laws governing the shape, size, ma- 
terial,etc. With 33 engravings of apparatus. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 61°'2 and 
613. Price 10 cents each. To be had at this office and 


The cient A\ merican 


PUBLICATIONS FOR 1888. 


The prices of the different publications are as follows 


19 


RATES BY MAIL. 


The Scientific American (weekly), one year 
The Scientitic American Supplement (weekly), one 


$3.00 


year, Seed we ety us 
The Scientific American, Export Edition (monthly) 
one year, . . e »  « 5.00 


The Scientific American, Architects and Builders 
Edition (monthly), one year, . 5 ‘i 


COMBINED RATES. 


The Scientific American and Supplement, . » Fie 


The Scientific American and Architects and Build- 
ers Edition, . < 


The Scientific American, Supplement, and Archi- 
tects and Builders Edition, . A 5 S es) 


Proportionate Rates for Six Months. 


This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 


MUNN & CO., 361 Broadway, New York. 
Cc AT. AR R H positively cured by the great German 
Remedy. Sample pkge., ard book for 


&cts,instamps, E, H. MEDICAL CO., East Hampton, Conn, 


00 


Scientific 


- MWMoavertisements. 


Inside Page, each insertion - - - 75 cents a line. 
Back Page, each insertion - - - $1.00 a line. 


The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set inagate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 


A MAN must be very hard to suit if he is not sat- 
isfied with the JAMES MEANS $4 SHOES. Re- 
tailers who are up with the times sell them in all parts 
of the U. S. 


You cannot afford to do without them. 


THE 
VERY 
Ask for the James BEST 
Means $2 Shoe for Boys MADE 


Shoes from our celebrated factory are sold by the 
best retailers throughout the United States, and we 
will place themeasily within your reach inany State 
or Territory if you will send us a pdstal card, men- 
tioning THE SCIENTIFIC AMERICAN. 


JAMES MEANS & CO., 


A1 Lincoln St., Boston, Mass. 


k 


VELOCITY OF ICE BOATS. ACOLLEC. 
tion of interesting letters tothe editorofthe SCIENTIFIC 
AMERICAN on the question of the speed of ice boats, de. 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 214. Price 10 certs. To 
be had at this Office and from all newsdealers. 


H. W. JOHNS’ 


LIQUID COACH BLACK. 


PREPARED READV FOR USE. 


One coat will make your carriage, wagon 
or sleigh look like new. Dries with agloss. 
Varnishing notnecessary. One dollar can, 
sufficient for painting an ordinary wagon. 


H. W. JOHNS M’F’G COMPANY, 
SOLE MANUFACTURERS OF 
H. W. Johns’ Liquid Paints, Colors in Oil, Varnishes, 
Asbestos Roofing, Steam-Pipe & Boiler Coverings. &c. 


87 MAIDEN LANE, NEW YORK. 


CHICAGO PHILADELPHIA. 


ICE-HOUSE AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
illustration of cold, house for, preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116. 
Brice 10 cents. To be hadatthisofficeandof all news- 
ers. 


LONDON, 


GOLD MEDAL, PABIS, 1878 
BAKER’S 


Breakfast Cocoa. 


5 Warranted absolutely pure 

Cocoa, from which the excess of 
Oil has been removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal, costing less than one cent @ 
cup. It is delicious, nourishing, 
strengthening; easily digested, and 
Hadmirably adapted for invalids as 
# well as for persons in health. 


—n Sold by Grocers everywhere. 
W. BAKER & CQ., Dorchester, Mass, 


PATENTS. 


MESSRS. MUNN & CO., in connection with the publi: 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 


in this line of business they have had forty-one years 
mee, und now nave. unequaled facilities for the 
preparation of Patent Drawings, Specitications, and the 
prosecution of Applications for Patents in the United 
tates, Canada, and Ford@gn Countries. Nessrs Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, Assignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 


A pamphlet sent free of charge, on application. con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected ‘Cases, Hints on the Sale-of Pa- 
tents, etc. 


We also send, free of charge, a Synopsis of Foreign Pas 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICKS.—No. 622 and 624 F Street, Pa- 

cific Building, near 7th Street, Washington, D. C. 


American, 


The Original Unvolcanized Packing 
CALLED THE STANDARD As it isine rac ne te 


Accept no packing as JENKINS PACKING unless 


stamped with our ‘*T'rade Mark.” 


John Street, N. Y. 


I] JENKINS BROS, {iets Seine 


54 Dearborn &t., Chicago. 


THE MODERN ICE YACHT. — BY 


Geo. W. Polk. A. new and valuable paper. containing 
full practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of allthe parts. Contained in ScrEN- 
oie AMERICAN SUPPLEMEN’S, No. @24. 
cents. 


Price 10 
To be had at this office and of all newsdealers. 
1 Wanted 50,000 Suwyers and Q 
Ss AWS Lumbermen to send us their SA W s 
full address fora copy ot Emerson’s {®~ Book 
of SAWS. Weare first to introduce NATUR- 
AL Gas for heating and tempering Saws 
with wonderful effect upon improving their 
W daalty and toughness, enabling us to reduce 
prices. Address 
EMERSON, SMITH & CO. (Ltd, 
Beuver Falls, Pa. 


Noto ENGRAVING ©: 


67 PARK PLACE, NEW YORK: 


i ENGRAVING FOR ALL ILSUSTRATIVE AND 
} ADVERTISING PURPOSES 


DRY AIR REFRIGERATING MACHINE. 


Description of Hall’s improved horizontal dry air refrig- 
erator, designed to deliver about 10,000 cubic feet of 
cold air per hour, when running at a speed of 100 revolu- 
tions per minute, and capable of reducing the tempera- 
ture of 90° above to 50° below zero. With five figures, 
showing plan and side elevation of the apparatus. and 
diagrams illustrative of its performance. ontained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 288. Price 
10 conte. To be had as this office and from all news- 
dealers. 


Steam! Steam! 


We build 


Automatic Engines from 2 to 200 H. P., 
equal to anything in market. 


A Large Lot of 2, 8 and 4-H. Engines 


With or without boilers, low for cash. 


B. W. PAYNE & SONS, 


Box 15, Hlmira, NW. Y- 


LATHE 


For Cutting Irregular Forms 


Such as Axe Handles, ete., A Specialty. 


Barrel Hoop and Basket Ma- 
chines, Veneer Cutting Ma- 
chines, Handle and Nulling 
Lathes, Milling, Mortising, 
Gear, and Key Seat Cutting 
Machines, Stave, Heading 
and Shingle Machines. 

MANUFACTURED BY THE 


I.E, MERBITT MACH’Y CO., Lockport, N. Y., U.S. A. 


An unequale 


These Engines 


ICE-HOUSE AND COLD ROOM.—BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, 59. Price 10cents. To be had at this office 
and of all newsdealers. 


Steam Dredgers, 
Pile Drivers. 


Send for cata- 
logue. 
Ynlean Iron Works, 
CHICAGO. 


ATCHMAKER 


Ep A 
Before buying. send for Price List of 
Whitcomb lL.athe, Webster Foot- 
Wheel and our Table of Equivalents. 
American Watch Tool Co.,Waltham, Mass. 


GAS 


Best in principle, workmanship, and materials. 
small Motor adapted to all uses. * 
When the motor is not at work, the expense of running it ceases. 
Simple, Safe. Economical, Dura 
Four sizes: 1 H.P., 3¢ H. 


SASS 
Zp, SRSA FER CATAL 
ees % \TISATTARKESE. 


W.JOHNS 
ASBESTOS: 
LIQUID PAINTS. 


Asbestos Roofing, Building Felt, 
Steam Packings, Boiler Cove ings, 
Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 


H. W. JOHNS MFG CO., 87 MAIDEN LANE, N.Y. 
ICE-BOATS — THEIR CONSTRUCTION 


and management. With working drawings, details and 
directions in full. Four engrav gs. showing mode of 
construction. Views of the two fastest ice-salling boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.&. Contained in SCIENTIFIC AMERICAN SUPPLY- 
MENT, 1. The same number also contains therules ard 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 


WATCHMAN’S IMPROVED 


TIME DETECTOR, 


WITH SAFETY LOCK ATTACHMENT, 
. Patented 1813, 1876, 
CD 


SHLET BRASS BRASSWIRE 
Mention this paper. 


A877, 1830, 1881, 1882. 

This instrument. 
is supplied with 12 
keys. Invaluable 
for all concerns 
a employing watch- 
men. It contains 
all modern im- 
provements, and 
is far superior to 
the old style. 1882 
—At the National 
Exposition for 
Railway Applian- 
the most. complete 
Send for circular to P. O. 


ces at Chicago. The only Medal for 
and Perfect Instrument. 
Box £875, : 

EK. LYHAUSER, 206 Broadway, New York 


ONLY SEVEN DOLLARS § 


OF YOUR 
DEALER. -~ 


OR WRITE. 
TO US FOR PRICES 
“Van Duzen’s PATENT 3 


VaNDUZEN & TIFT. | 


SOLE NAT. O 


ENGINES. 


le. No extra insurance. 

P., 1 man power, and Dental Engine. 

are especially suited for Gasoline Gas for country use. 
(Send for Illustrated Catalogue. 


ECONOMIC GAS ENGINE COMPANY, 


Office and Salesrooms 


34 DEBY ST. N.Y, 


! Peron ie (aha) ng 
By OVRNEW Milas PROCESS #. 
Send Green, SHAME for Sine Specimens 


eH 


LIMITING NUMBERS OF TEETH IN 


Gear Wheels.—A valuable paper by George B. Grant 
treating of the different methods of determining the 
limiting numbers of teeth in gear wheels when small 

inions must be used. The exeloidal system. The in- 
ferchangeable volutesystem. The non-intercbangeable 
volute system. Unreversible teeth. With 11 figures. 
Contained in the SCIENTIFIC AMERICAN SUPPLEMENT, 
No. 592. Price 10 cents. To be had at this office and 
from all newsdealers. 


THE ECLIPSE OF ALGOL, WITH THE 


latest Determinations of its Distance and Dimensions, 
—By Royal B. Hill. An interesting account of recent 
studies of the variations in intensity of the star Algol, 
with a discussion of its orbit and that of its satellite. 
How a cardboard model of the phenomena of its eclipse 
may be made. \\ith 8 figures. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. No. 558. Price 10 cents. To 
be had at this office and from all newsdealers. 


ae 
28 oe 


as Mee 


USEFUL BOOKS. 


Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 

MUNN & CO., 361 Broadway, New York. 


RE ROPE 


Address JOIN A. ROEBI.ING’'S SONS, Manufactur- 
ers, '[renton, N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 


CHARTERS GAS ENGINE. 


The satest, most reliable and economical Motor 
existence. 


Independent of Gas Works and Machines. 
HN 2to WH. P. So it can be used anywhere. 


Makes its Own Cas 
AT COST OF ABOUT 


165 cents per M Feet. 


A Saving oi 25 to 85 per cent 
; guaranteed over all other Gas 
Engines. 
Chicago Agent: H. H. LATHAM, 
s 42 Dearborn Street. 
> New York House: 
12 Cortlandt Street. 


Williams & Orton Mfg. Co. 


P.O. Boxi4s. STERLING, ILL. 


in 


AND FINE GRAY IRON ALSO STEEL 


INE TINNING Jape PATTER) 
_ THO 


be poate es = ; 
MAS DEVLIN & 60.8 cinistine. “PANNING AND” 
LEHIGH AVE. & AMERICAN ST. PHILA. * = 


Shafting and Gearing, txts Machinery, 


ELEVATORS, ETC. 


© 1888 SCIENTIFIC 


22d and Wood =ts., 


| THOS. WOOD & CO, 
Philadelphia, Pa. 


AMERICAN, INC. 


| FEBRUARY 25, 1888. 


We are prepared to furnish the finest quality of 
THROUGH PUNCHES and DIES for METAL 
WORK, for the manufacture of which we have un- 
equailed facilities. Henry Disston & Sons, Incorporated, 
Jobbing Department, Front & Laurel Sts., Phila.. Pa. 


SYRACUSE MALLEABLE IROM WORKS 


W.B.BURNS PROPT® 


THE AMERIGAN BELL TELEPHONE GO. 


95 MILK ST. BOSTON, MASS, 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 


ASK YOUR STATIONER FOR THE 


JOHANN FABER LEAD PENCILS 
THE BEST NOW MADE 


ESTABLISHED 1846. 
The Most Popular Scientific Paper in the World. 


Only $3.00 a Year, including Postage. Weekly. 
® 52 Numbers a Year, - i 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History, ete. 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN Will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollnuirs by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way toremit isby Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 


able to 
MIUININ & CO., 
(861 Broadway, New York. 
THE 


Scientific American Supplement. 


This is a separate and distinct publication from 
Tat SCIENTIFIC AMERICAN, but is uniform therewith 
in size,every number containing sixteen large pages full 


« Of engravings, many of which are taken from foreign 


papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all rhe principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archxology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Brilding, Marine Engineering, Photography, 
2echnology, Manufacturing Industries, Saritary En- 
gineering, Agriculture, Horticulture, Domestic Econo. 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Enyjineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

MUNN & Co., 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMERICAN. 


Builders Edition. 


“TH ScIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
flne engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city ard country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50a year. Remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


PRINTING INKS. 


HE “Scientific American’ is printed with CHAS 
ENEU JOHNSON & CO.’S INK. Tenth and Lom- 
bard Sts., Phila.,and 47 Rose St., opp, Duane St., N. Y. 


